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IMPORTANT NOTICE 



Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any 
semiconductor product or service without notice, and advises its customers to obtain the latest 
version of relevant information to verify, before placing orders, that the information being relied 
on is current. 

Tl warrants performance of its semiconductor products and related software to the specifications 
applicable at the time of sale in accordance with Tl's standard warranty. Testing and other quality 
control techniques are utilized to the extent Tl deems necessary to support this warranty. 
Specific testing of all parameters of each device is not necessarily performed, except those 
mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, 
personal injury, or severe property or environmental damage ("Critical Applications"). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES 
OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. 
Use of Tl products in such applications requires the written approval of an appropriate Tl officer. 
Questions concerning potential risk applications should be directed to Tl through a local SC 
sales office. 

In order to minimize risks associated with the customer's applications, adequate design and 
operating safeguards should be provided by the customer to minimize inherent or procedural 
hazards. 

Tl assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does Tl warrant or 
represent that any license, either express or implied, is granted under any patent right, copyright, 
mask work right, or other intellectual property right of Tl covering or relating to any combination, 
machine, or process in which such semiconductor products or services might be or are used. 



Copyright © 1996, Texas Instruments Incorporated 



Printed in U.S.A. by 
Custom Printing Company 
Owensville, Missouri 



INTRODUCTION 



The Advanced High-speed CMOS (AHC) logic family provides a natural migration for HCMOS users who need 
more speed for low-power, low-noise, and low-drive applications. The AHC logic family consists of basic gates, 
medium-scale integrated circuits, and octal functions fabricated using the EPIC1-S process that produces high 
performance at low cost. 

Performance characteristics of the AHC family are: 

• Speed - With typical propagation delays of 5.2 ns (octals), which is about three times faster than HC 
devices, AHC devices are the quick and quiet solution for higher-speed operation. 

• Low noise - The AHC family allows designers to combine the low-noise characteristics of HCMOS 
devices with today's performance levels without the overshoot/undershoot problems typical of 
higher-drive devices usually required to get AHC speeds. 

• Low power - The AHC family, by using CMOS technology, exhibits low power consumption (40-nA 
maximum static current, half that of HCMOS). 

• Drive - Output drive current is +8 mA at 5-V V<x and ±4 mA at 3.3-V Vcc- 

• Packaging - AHC devices are available in D and DW (SOIC), DB (SSOP), N (PDIP), and PW (TSSOP) 
packages. Selected AHC devices are available in military versions (SN54AHCxx). 

Using Texas Instruments (Tl) products offers several business advantages: 

• Competitive advantage - AHC and VHC devices have equivalent specifications; therefore, AHC 
devices are "drop in" replaceable. With Tl's production capacity, delivery performance, and competitive 
prices, AHC devices are among the most economical, easy-to-use, and easy-to-get logic products. 

• Alternate source - Tl has arrangements for one or more alternate sources for AHC devices. 

For more information on these and other products, including availability dates, pricing, and final timing 
specifications, please contact your local Texas Instruments representative, authorized distributor, call the 
Advanced System Logic hotline at 903-868-5202, or visit the Tl home page at http://www.ti.com. 
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PRODUCT STAGE STATEMENTS 



Product stage statements are used on Texas Instruments data sheets to indicate the development stage(s) of 
the product(s) specified in the data sheets. 

If all products specified in a data sheet are at the same development stage, the appropriate statement from the 
following list is placed in the lower left corner of the first page of the data sheet. 

PRODUCTION DATA information is current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 

If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first statement below 
is placed in the lower left corner of the first page of the data sheet. Subsequent pages of the data sheet 
containing PRODUCT PREVIEW information or ADVANCE INFORMATION are then marked in the lower 
left-hand corner with the appropriate statement given below: 

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information 
current as of publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily include testing 
of all parameters. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 



INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council 
of the Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission 
(IEC) for international use. 

operating conditions and characteristics (in sequence by letter symbols) 

Cj Input capacitance 

The internal capacitance at an input of the device 

C Output capacitance 

The internal capacitance at an output of the device 
C pc | Power dissipation capacitance 

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 
Pd = Cpd V C c 2 f + Ice Vcc 
f max Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that 
should cause changes of output logic level in accordance with the specification 

Ice Supply current 

The current into* the Vcc supply terminal of an integrated circuit 
AIqc Supply current change 

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 

OVorVcc 
'cex Output high leakage current 

The maximum leakage current into the collector of the pulldown output transistor when the output is high 

and the output forcing condition Vo = 5.5 V 

'((hold) ln P ut no,d current 

Input current that holds the input at the previous state when the driving device goes to a high-impedance 
state 

l| H High-level Input current 

The current into* an input when a high-level voltage is applied to that input 
IlL Low-level input current 

The current into* an input when a low-level voltage is applied to that input 
I off Input/output power-off leakage current 

The maximum leakage current into/out of the input/output transistors when forcing the input/output to 
4.5 V and V cc = V 

■oh High-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

Iol Low-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

^Currentou^jf^ermi^^ 

Texas 
Instruments 

POST OFFICE BOX 665303 • DALLAS. TEXAS 75265 1 -5 



GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 



Iqz Off-state (high-impedance-state) output current (of a 3-state output) 

The current flowing into* an output having 3-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output. 

t a Access time 

The time interval between the application of a specified input pulse and the availability of valid signals 
at an output 

t c Clock cycle time 

Clock cycle time is 1 /f ma x- 

tdj S Disable time (of a 3-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or low) to a high-impedance (off) 
state 

NOTE: For 3-state outputs, t<jj S = tpHz or tpi_z. Open-collector outputs will change only if they are low 
at the time of disabling, so t^js = l PLH- 

ten Enable time (of a 3-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or 
low) 

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state 
outputs, t en = tpzH ortpzL- Open-collector outputs will change only if they are responding to data 
that would cause the output to go low, so t en = tpni_. 

t h Hold time 

The time interval during which a signal is retained at a specified input terminal after an active transition 
occurs at another specified input terminal 

NOTES: 1 . The hold time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is to be expected. 
2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit is to be expected. 

t p d Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level (t p( j = tpm. or tpm) 

tpHL Propagation delay time, hlgh-to-low level output 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined high level to the defined low level 

tpHz Disable time (of a 3-state output) from high level 

The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined high level to the high-impedance (off) state 

tp|_n Propagation delay time, low-to-high level output 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined low level to the defined high level 
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tpLZ Disable time (of a 3-state output) from low level 

The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined low level to the high-impedance (off) state 

tpzH Enable time (of a 3-state output) to high level 

The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined high level 

tp2L Enable time (of a 3-state output) to low level 

The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined low level 

t su Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal 

NOTES: 1 . The setup time is the actual time interval between two signal events and is determined by 
the system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 
2. The setup time may have a negative value, in which case the minimum limit defines the 
longest interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit is guaranteed. 

t w Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform 

V|h High-level input voltage 

An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 
operation of the logic element within specification limits is to be expected. 

V||_ Low-level input voltage 

An input voltage within the less positive (more negative) of the two ranges of values used to represent 
the binary variables 

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which 
operation of the logic element within specification limits is to be expected. 

Voh High-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a high level at the output 

Vol Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a low level at the output 

Vrr+ Positive-going input threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage rises from a level below the negative-going threshold voltage, V|-r_ 

V|t_ Negative-going Input threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, V|t+ 



^ Texas 
Instruments 

POST OFFICE BOX 665303 • DALLAS. TEXAS 75265 1-7 



EXPLANATION OF FUNCTION TABLES 



The following symbols are used in function tables on Tl data sheets: 



H 
L 

T 
I 



X 

z 

a . . 

Q 

Qo 



Qn 



Toggle 



high level (steady state) 
low level (steady state) 
transition from low to high level 
transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any input, including transitions) 

off (high-impedance) state of a 3-state output 

the level of steady-state inputs A through H, respectively 

level of Q before the indicated steady-state input conditions were established 

complement of Q or !3vel of Q before the indicated steady-state input 

conditions were established 

level of Q before the most recent active transition indicated by i or T 
one high-level pulse 
one low-level pulse 

each output changes to tho complement of its previous level on each active 
transition indicated by I or T 



If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid 
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output 
persists so long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with T and/or i, this means the output is valid whenever 
the input configuration is achieved but the transition^) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qq, or Qq), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, -TL or~u~, the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 



Among the most complex function tables are those of the shift registers. These embody most of the symbols used 
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register, e.g., 
typeSN74194. 

FUNCTION TABLE 





INPUTS 


OUTPUTS 


CLEAR 


MODE 


CLOCK 


SERIAL 


PARALLEL 


Qa 


Qb 


Q C 


Qd 


S1 


SO 


LEFT 


RIGHT 


A 


B 


C 


D 




L 


X 


X 


X 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 




H 


X 


X 


L 


X 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


H 


H 


H 


T 


X 


X 


a 


b 


c 


d 


a 


b 





d 




H 


L 


H 


T 


X 


H 


H 


H 


H 


H 


H 


QAn 


QBn 


QCn 




H 


L 


H 


T 


X 


L 


L 


L 


L 


L 


L 


QAn 


QBn 


QCn 




H 


H 


L 


T 


H 


X 


X 


X 


X 


X 


QBn 


QCn 


QDn 


H 




H 


H 


L 


T 


L 


X 


X 


X 


X 


X 


QBn 


QCn 


QDn 


L 




H 


L 


L 


X 


X 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 



The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second 
line implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both 
high then, without regard to the serial input, the data entered at A will be at output Qa, data entered at B will be at 
Qg, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at Qa is now at Qb, the previous levels of Qb and 
Qc are now at Qc and Qd, respectively, and the data previously at Qq is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at Q B is now at Qa, the previous levels of 
Qc and Qd are now at Qb and Qq, respectively, and the data previously at Q A is no longer in the register. This entry 
of serial data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the 
levels at inputs A through D have no effect. 

The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the 
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 

The function table functional tests do not reflect all possible combinations or sequential modes. 
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS 



It is normal Tl practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol 
based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data inputs are called 
Q and those producing co mplem entary data are called Q^An input that causes a Q output to go high or a Q output 
t o go low is called preset (PRE). An input th at cau ses a Q o utput to go high or a Q output to go low is called clear 
(CLR). Bars are used over these pin names (PRE and CLR) if they are active low. 

The devices on several data sheets are second-source designs, and the pin name conventions used by the original 
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuits D and Q. 

In some applications, it may be advantageous to redesignate the data input from D to D or vice versa. In that case, 
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the 
graphical symbols. Arbitrary pin numbers are shown. 



PRE 
C 
D 

CLR 



CLK 
D 

CLR 



1 


s 

C1 
1D 
R 


5 


2 




3 


4 


5 


1 


LATCH 


S 

> C1 
1D 
R 


2 


6 


3 


4 r> 







CLR 
C 
D 

PRE 



CLR 
CLK 
D 



1 rv 


R 
C1 
1D 
S 


5 


2 


6 


3 


4 IS 


5 


1 r> 


LATCH 


R 

> C1 
1D 
S 


2 


6 


3 IS 


4 








FLIP-FLOP 



FLIP-FLOP 



The figures show that w he n Q an d Q exchange names, the preset and clear pins also exchange names. The polarity 
indicators (t^.) on PRE andCLR remain, as these inputs are still active low, but the presence or absence of the polarity 
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the data input (D or D); their active levels 
change together. 
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THERMAL INFORMATION 



In digital system design, consideration must be given to thermal management of components. The small size of the 
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for 
various rates of air flow. 

The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures. 
In general, the junction temperature for any device can be calculated using the following equation: 

Tj = R»ja x Pt + T A 

Where: 

Tj = virtual junction temperature 
R 8JA = thermal resistance, junction to free air 
Pj = total power dissipation of the device 
T A = free-air temperature 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 



vs 




Air Velocity -ft/mln 



Figure 1 

Derating curves for 21 0-mil shrink small-outline package are shown in Figures 2 through 5. 



^ Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 1-11 



THERMAL INFORMATION 



DERATING CURVES FOR 210-MIL SHRINK SMALL-OUTLINE PACKAGE (DB) 
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SN74AHC245 Octal Bus Transceiver With 3-State Outputs 2-81 

SN74AHC373 Octal Transparent D-Type Latch With 3-State Outputs 2-87 

SN74AHC374 Octal Edge-Triggered D-Type Flip-Flop With 3-State Outputs 2-93 

SN74AHC540 Octal Buffer/Driver With 3-State Outputs 2-99 

SN74AHC541 Octal Buffer/Driver With 3-State Outputs 2-105 

SN74AHC573 Octal Transparent D-Type Latch With 3-State Outputs 2-111 

SN74AHC574 Octal Edge-Triggered D-Type Flip-Flop With 3-State Outputs 2-117 
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SN74AHC00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 



SCLS227 - OCTOBER 1995 



• Operating Range: 2-V to 5.5-V Vqc 

• EPIC" (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



1Y 
2A 
2B [ 
2Y 
GND 





u 




14 


2 


13 


3 


12 


4 


" 


5 


10 


6 
7 


9 
8 



v C c 

4B 
4A 
4Y 
3B 
3A 
3Y 



description 

The SN74AHC00 performs the Boolean functions Y = A • B or Y = A + B in positive logic. 
The SN74AHC00 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each gate) 


INPUTS 


OUTPUT 


A B 


Y 


H H 


L 


L X 


H 


X L 


H 



logic symbolt 



1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 



10 



12 



13 



6 




8 




11 



1Y 



2Y 



3Y 



4Y 



TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram, each gate (positive logic) 

=D 



A 
B 



EPIC is a trademark of Texas Instruments Incorporated. 



production DAT* iniormaiion is current as oi publication dan. _ Copyright © 1 995, Texas Instruments Incorporated 

Products content! to specifications per the terms of Texas Instruments ^KlX 

standard warranty. Production processing does not necessarily Include ^e^!^^ ^i^r^ey » ^> 

testing of all parameters. Jf lE*J\n& 



Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-3 



SN74AHC00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 



SCLS227 - OCTOBER 1 995 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 



Supply voltage range, Vcc ~°- 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to Vcc + °- 5 v 

Input clamp current, l|« (V| < 0) -20 mA 

Output clamp current, Iqk ( v o < or Vq > Vcc) ±2° mA 

Continuous output current, lo (Vo = to Vcc) ■ ■ mA 

Continuous current through Vcc or GND ±50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 







V C C=2V 


1.5 




V|H 


High-level input voltage 


V CC =3V 


2.1 


V 






V C c - 5-5 V 


3.85 








V C C = 2 V 


0.5 




V|L 


Low-level input voltage 


V C C = 3 V 


0.9 


V 






Vcc - 5-5 V 


1.65 




V| 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


V 






VCC = 2 V 


-50 


|iA 


lOH 


High-level output current 


V C C = 3.3 V±0.3 V 


-4 


mA 






V C C = 5V±0.5V 


-8 






VCC - 2 V 


50 


HA 


lOL 


Low-level output current 


Vcc = 3 3 V± 0.3 V 


4 


mA 






V C C = 5V±0.5 V 


8 


At/Av 


Input transition rise or fall rate 


V C C - 3-3 V ± 0.3 V 


100 


ns/V 


V C C = 5V±0.5 V 


20 




Operating free-air temperature 




-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN74AHC00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 



SCLS227 - OCTOBER 1995 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


Ti = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


Vnu 


IfMJ — —AO ilA 

'Un 0,J t 3 ^ 


2 V 


1.9 2 


1.9 


V 


3 V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 




3 V 


2.58 


2.48 


lOH =-8mA 


4.5 V 


3.94 


3.8 


vol 


lOL » 50 |iA 


2 V 


0.1 


0.1 


V 


3 V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


Iq|_ - 4 mA 


3V 


0.36 


0.44 


lOL - 8 mA 


4.5 V 


0.36 


0.44 


l| | A or B inputs 


V| » Vcc °< G ND 


5.5 V 


±0.1 


±1 


HA 


ice 


V| - Vcc or GND, lo = 


5.5 V 


2 


20 




C| 


V| - Vcc or GND 


5V 


2 10 


10 


PF 


switching characteristics over recommended operating free-air temperature range, 
V CC = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


A or B 


Y 


CL-15pF 


5.5 7.9 


1 9.5 


ns 


tPHL 


5.5 7.9 


1 9.5 


tPLH 


AorB 


Y 


C L - 50 pF 


8 11.4 


1 13 


ns 


'PHL 


8 11.4 


1 13 


switching characteristics over recommended operating free-air temperature range, 
v cc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
ONPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


AorB 


Y 


C|_=15pF 


3.7 5.5 


1 6.5 


ns 


tPHL 


3.7 5.5 


1 6.5 


tPLH 


AorB 


Y 


C|_-50 pF 


5.2 7.5 


1 8.5 


ns 


tPHL 


5.2 7.5 


1 8.5 



noise characteristics, V cc = 5 V, C L = 50 pF, Ta = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


VoL(P) Quiet output, maximum dynamic Vol 


0.3 0.8 


V 


VOL(V) Quiet output, minimum dynamic Vol 


-0.3 -0.8 


V 


VOH(V) Quiet output, minimum dynamic Vqh 


4.6 


V 


V|H(D) High-level dynamic input voltage 


3.5 


V 


V IL(D) Low-level dynamic input voltage 


1.5 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 



^ Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-5 



SN74AHC00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 



SCLS227 - OCTOBER 1 995 



operating characteristics, V cc = 5 V, T A = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


C|_ = 50 pF, f - 1 MHz 


9.5 


PF 



PARAMETER MEASUREMENT INFORMATION 



From Output 
Under Test" 



(see Note A) 



LOAD CIRCUIT 



Test 
Point 



Input 
B) 



50% V C C 



50% Vcc 



vcc 



ov 



tpLH -T« *\ 



In-Phase 
Output 



1 V 

I i 



j« *\- tPHL 

-! d V 0H 

50% V C C \ 50% V C C 

i N vol 

OU, - 0, P utp S u e t ^50% Vcc / ^CC H 

> L vol 

VOLTAGE WAVEFORMS 



NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq, = 50 Q, t r - 3 ns, tf - 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 

SCLS254A - DECEMBER 1 995 - REVISED FEBRUARY 1996 



• Operating Range: 2-V to 5.5-V Vqc 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline (DB), 
Thin Shrink Small-Outline (PW) Packages, 
and Standard Plastic (N) DIPs 

description 

This device contains four independent 2-input 
NOR gates that perfor m the Boolean functions 
Y = A • BorY = A+ Bin positive logic. 

The SN74AHC02 is characterized for operation 
from -40°C to 85°C. 



D, DB, N, OR PW PACKAGE 
CTOP VIEW) 



1Y [ 1 
1A [ 2 
1B [ 3 
2Y [ 4 
2A [ 5 
2B [ 6 
GND [ 7 



17 



14 ] V C C 
13 ] 4Y 
12 ] 4B 
11 ] 4A 
10 ] 3Y 
9 ] 3B 
8 ] 3A 



logic symbolt 



1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 



12 



FUNCTION TABLE 
(each gate) 


INPUTS 


OUTPUT 


A B 


Y 


H X 


L 


X H 


L 


L L 


H 



> 1 


1 


4 















1Y 



2Y 



3Y 



4Y 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 



logic diagram (positive logic) 

2 



1A 
1B 

2A 
2B 



3 



1Y 



2Y 



3A 
3B 



10, 



13 



3Y 



4Y 



EPIC is a trademark ot Texas Instruments Incorporated. ^^^^^^^^^^^ 

product PREVIEW Information concerns products In the formative or _ Copyright © 1996, Texas Instruments Incorporated 

design phase of development Characteristic data and other Wim 

specifications are design goals. Tews Instruments reserves the right to Vt*9 TVv A C 

change or discontinue these products without notice. >fjf I L.yV/Ao 
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SN74AHC02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 

SCLS2S4A - DECEMBER 1995 - REVISED FEBRUARY 1 996 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc ~ - 5 V to 7 V 

Input voltage range, V| (see Note 1 ) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to Vcc + °- 5 v 

Input clamp current, l|« (V| < 0) -20 mA 

Output clamp current, Iok ( v O < or Vq > Vcc) ±20 mA 

Continuous output current, l (Vo = to V C c) ±25 mA 

Continuous current through Vcc or GND ±50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN MAX 


UNIT 


Vqc Supply voltage 


2 5.5 


V 


Vm High-level input voltage 


Vcc = 2 V 


1.5 


V 


V C c = 3 V 


2.1 


V C C = 5-5 V 


3.85 


V|[_ Low-level input voltage 


V C C = 2 V 


0.5 


V 


VCC = 3 V 


0.9 


V C C = 5.5 V 


1.65 


V| Input voltage 


V C C 


V 


Vq Output voltage 


V C C 


V 


lOH High-level output current 


VCC=2V 


-50 


HA 


V C C = 3.3 V± 0.3 V 


-4 


mA 


Vcc = 5V±0.5V 


-8 


lOL Low-level output current 


VCC - 2 V 


50 


HA 


V CC = 3.3 V ± 0.3 V 


4 


mA 


Vcc = 5V±0.5V 


8 




At/Av Input transition rise or fall rate 


V C C = 3.3 V ± 0.3 V 


100 


ns/V 


V C C = 5V±0.5V 


20 


Ta Operating free-air temperature 


-40 85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN74AHC02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 



SCLS254A- DECEMBER 1995-REVISED FEBRUARY 1996 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


VCC 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 






\r\u 50 llA 


2 V 


1.9 2 


1.9 


V 


3 V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 


t/->ii A mA 


3 V 


2.58 


2.48 


lOH = "8 mA 

1 


4.5 V 


3.94 


3.8 


vol 


lOL = 50 \iA 


2 V 


0.1 


0.1 


V 


3 V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


l L = 4mA 


3V 


0.36 


0.44 


lOL = 8 mA 


4.5 V 


0.36 


0.44 


ll 


V| = V C C or GND 


5.5 V 


±0.1 


±1 


|iA 


■fid 


V| = V C C or GND, '0 = 


5.5 V 


2 


20 


HA 


Ci 


V| = Vcc or GND 


5V 


4 10 


10 


pF 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


'PLH 


AorB 


Y 


C|_ = 15pF 


5.6 7.9 


1 9.5 


ns 


'PHL 


5.6 7.9 


1 9.5 


'PLH 


AorB 


Y 


C|_ = 50 pF 


8.1 11.4 


1 13 


ns 


'PHL 


8.1 11.4 


1 13 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


'PLH 


AorB 


Y 


C[_ = 15pF 


3.6 5.5 


1 6.5 


ns 


'PHL 


3.6 5.5 


1 6.5 


'PLH 


AorB 


Y 


Cl = 50 pF 


5.1 7.5 


1 8.5 


ns 


'PHL 


5.1 7.5 


1 8.5 



noise characteristics, V C c = 5 V, C L = 50 pF, T A = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vol 


0.8 


V 


Vc-L(V) Quiet output, minimum dynamic Vql 


-0.8 


V 


VOH(V) Quiet output, minimum dynamic Vqh 




V 


V|H(D) High-level dynamic input voltage 


3.5 


V 


V|L(D) Low-level dynamic input voltage 


1.5 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
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SN74AHC02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 



3CLS254A- DECEMBER 1995- REVISED FEBRUARY 19 



operating characteristics, Vcc = 5 V, = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd 


3 ower dissipation cap 


acitance per gate 




C L = 50pF,f- 1 MHz 


15 





PARAMETER MEASUREMENT INFORMATION 



3J 
O 
O 

O 
H 

"0 
33 

m 

< 

m 



From Output 
Under Test 



(see Note A) 



LOAD CIRCUIT 



Test 
Point 



Input 
(see Note B) 



50% V C C 



tpLH |* — *r 



In-Phase 
Output 



-h- 



50% V C C 



v cc 

50% Vcc 
p OV 

J« *\- tpHL 

H V OH 



Out-of-Phase 
Output 



tPHL r* — *\- 



50% V C C 

' vql 

W— W-tpLH 



50% Vcc 



I/ V 0H 

/ 50% V C C 

vql 



VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz, Zq = 50 Q, t r = 3 ns, t) = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC04 
HEX INVERTER 



SCLS231B - OCTOBER 1995 - REVISED JANUARY 1996 



Operating Range: 2-V to 5.5-V Vqc 
EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



D, DB, N, OR PW PACKAGE 



(TOP VIEW) 




1A[ 


1 


u 

14 


] 


v C c 


1YE 


2 


13 


] 


6A 


2A [ 


3 


12 


] 


6Y 


2Y [ 


4 


11 


] 


5A 


3A [ 


5 


10 


] 


5Y 


3Y [ 


6 


9 


] 


4A 


GND [ 


7 


8 


J 


4Y 



description 

The SN74AHC04 contains six independent inverters. The device performs the Boolean function Y = A. 
The SN74AHC04 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each Inverter) 



INPUT 


OUTPUT 




A 


Y 




H 


L 




L 


H 





logic symbolt 



1A 
2A 
3A 
4A 
5A 
6A 



11 



13 









4 




6 




8 




10 




12 



1Y 
2Y 
3Y 
4Y 
5Y 
6Y 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

; i> 
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SN74AHC04 
HEX INVERTER 



SCLS231 B - OCTOBER 1 995 - REVISED JANUARY 1 996 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc ~ - 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|« (V| < 0) - 20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) ± 20 mA 

Continuous output current, lo (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND + 50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN MAX 


UNIT 


Vcc Supply voltage 


2 5.5 


V 


Vm High-level input voltage 


VCC = 2 V 


1.5 


V 


VCC - 3 V 


2.1 


V C c - 5.5 V 


3.85 


V|i_ Low-level input voltage 


VCC - 2 V 


0.5 


V 


VCC - 3 V 


0.9 


Vcc = 5.5 V 


1.65 


V| Input voltage 


v C c 


V 


Vq Output voltage 


V C C 


V 


lOH High-level output current 


VCC = 2 V 


-50 


pA 


V C C = 3.3 V± 0.3 V 


-4 


mA 


V C C = 5 V ± 0.5 V 


-8 


lOL Low-level output current 


VCC = 2 V 


50 


pA 


V CC = 3.3 V ±0.3 V 


4 


mA 


V C C = 5V±0.5V 


8 


At/Av Input transition rise or fall rate 


Vcc = 3.3 V ± 0.3 V 


100 


ns/V 


V C C = 5V±0.5V 


20 


Ta Operating free-air temperature 


-40 85 


•0 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN74AHC04 
HEX INVERTER 



SCLS231 B - OCTOBER 1995 - REVISED JANUARY 1 996 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


VCC 


T A 


= 25°C 




MIN 


MAX 


UNIT 


MIN 


TYP 


MAX 










2 V 


1.9 


2 




1.9 






l O H=-50|iA 






3V 


2.9 


3 




2.9 




VOH 








4.5 V 


4.4 


4.5 




4.4 


V 




lOH = -4 mA 


3 V 


2.58 


2.48 






Iqh - - 8 mA 


4.5 V 


3.94 


3.8 












2 V 


0.1 


0.1 






Iql - 50 LiA 






3V 


0.1 


0.1 




vol 








4.5 V 


0.1 


0.1 


V 




lOL - 4 mA 


3 V 


0.36 


0.44 






Iql = 8 mA 


4.5 V 


0.36 


0.44 




h 


V| = V C C orGND 


5.5 V 


±0.1 


±1 


|XA 


ice 


V| = Vcc or GND, 


|Q = 




5.5 V 


2 


20 


nA 




V| = V C C or GND 


5V 




2 


10 


10 


pF 


switching characteristics over recommended operating free-air temperature range, 
V cc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 


TO 


LOAD 


T A 


= 25°C 




MIN 


MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN 


TYP 


MAX 


tPLH 


A 


Y 


q_ = i5pF 




5 


7.1 


1 


8.5 


ns 


tPHL 




5 


7.1 


1 


8.5 


tPLH 


A 


Y 


C L - 50 pF 




7.5 


10.6 


1 


12 


ns 


tPHL 




7.5 


10.6 


1 


12 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 


TO 


LOAD 


TA 


= 25°C 




MIN 


MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN 


TYP 


MAX 


'PLH 


A 


Y 


C L = 15pF 




3.8 


5.5 


1 


6.5 


ns 


'PHL 




3.8 


5.5 


1 


6.5 


'PLH 


A 


Y 


C|_ = 50 pF 




5.3 


7.5 


1 


8.5 


ns 


'PHL 




5.3 


7.5 


1 


8.5 



noise characteristics, Vcc = 5 V C|_ = 50 pF, ■ 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) 


Quiet output, maximum dynamic Vol 


0.4 


V 


VOL(V) 


Quiet output, minimum dynamic Vol 


-0.4 


V 


VOH(V) 


Quiet output, minimum dynamic Vqh 


4.8 


V 


V|H(D) 


High-level dynamic input voltage 


3.5 


V 


V|L(D) 


Low-level dynamic input voltage 


1.5 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
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SN74AHC04 
HEX INVERTER 



operating characteristics, Vqc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


C L = 50pF, f-IMHz 


12 


PF 



PARAMETER MEASUREMENT INFORMATION 

From Output _ 
Under Test 



C L ; 
(see Note A) 



Test 
Point 



LOAD CIRCUIT 



Out-of-Phase 
Output 



I 

tpHL^« *\ 

J I/ V H 

50%V CC / 50%VCC 

vol 



VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo - 50 £2, t r - 3 ns, tf - 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 



ffr Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN74AHCU04 
HEX INVERTER 

SCLS234 - OCTOBER 1 995 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



1A [ 1 

1Y [ 2 
2A [ 3 
2Y [ 4 
3A [ 5 
3Y [ 6 
GND [ 7 



Operating Range: 2-V to 5.5-V Vqc 
EPIC"* (Enhanced-Performance Implanted 
CMOS) Process 
Unbuffered Outputs 

High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 
• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCU04 contains six independent inverters. The device performs the Boolean function Y = A. 
Internal circuitry consists of single stage inverters that can be used in analog applications such as crystal 
oscillators. 



14 ] v cc 

13 ] 6A 
12 ] 6Y 
11 ] 5A 
10 ] 5Y 
9 j 4A 
8 ] 4Y 



The SN74AHCU04 is characterized for operation from -40°C to 85°C 

FUNCTION TABLE 
(each Inverter) 



■ 



INPUT 


OUTPUT 


A 


Y 


H 


L 


L 


H 



logic symbolt 



1A 
2A 
3A 
4A 
5A 
6A 



1 


1 


k 2 


3 






4 






5 






6 




s 


9 






8 






s 


11 






10 






13 






12 













1Y 
2Y 
3Y 
4Y 
5Y 
6Y 



t This symbol is in accordance with ANSI/IEEE Std 91 -1 984 and IEC Publication 617-12. 

logic diagram (positive logic) 

* > 



EPIC is a trademark ol Texas Instruments Incorporated. 



currant as oi publication date. Copyright© 1995, Texas Instruments Incorporated 

. low not necessarily Include TEXAS 



Products conform to 
standard warranty. ~ 
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SN74AHCU04 
HEX INVERTER 



3CLS234 - OCTOBER 1995 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc -0 - 5 V to 7 V 

Input voltage range, V| (see Note 1 )........ -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) -20 mA 

Output clamp current, Iok ( v O < or Vq > Vcc) ±20 mA 

Continuous output current, \q (Vo = to Vcc) ±25 mA 

Continuous current through Vcc or GND ±50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 1 50°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2: The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 






V C C = 2V 


1.7 




V|H 


High-level input voltage 


VCC = 3 V 


2.4 


V 






V C C = 5.5 V 


4.4 








V C C = 2V 


0.3 




V|L 


Low-level input voltage 


VCC = 3 V 


0.6 


V 






Vqc - 5.5 V 


1.1 




VI 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


V 






VCC=2V 


-50 


«A 


lOH 


High-level output current 


V C C = 3.3 V ± 0.3 V 


-A 


mA 






Vcc = 5V±0.5V 


-8 






V C C=2V 


50 


|iA 


lOL 


Low-level output current 


Vcc = 3.3 V ± 0.3 V 


4 


mA 






Vcc = 5 V ± 0.5 V 


8 


TA 


Operating free-air temperature 




-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN74AHCU04 
HEX INVERTER 



SCLS234 - OCTOBER 1995 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25°C 


MIN 


MAX 


UNIT 


MIN TYP MAX 












2V 


1.8 2 


1.8 






l O H--50nA 






3V 


2.7 3 


2.7 




VOH 








4.5 V 


4 4.5 


4 


V 




Iqh - -4 mA 


3V 


2.58 


2.48 




lOH - -8 mA 







4.5 V 


3.94 


3.8 












2 V 


0.2 


0.2 






l L = 50 |iA 






3V 


0.3 


0.3 




vol 








4.5 V 


0.5 


0.5 


V 




Iql - 4 mA 




3V 


0.36 


0.44 




lOL - 8 mA 


4.5 V 


0.36 


0.44 




k 


V| - Vcc °r GND 


5.5 V 


±0.1 


±1 


HA 




V| = Vcc or GND, 


lQ-0 




5.5 V 


2 


20 


HA 


Ci 


V| - Vcc or GND 


5V 


2 10 


10 


PF 


switching characteristics over recommended operating free-air temperature range, 
V cc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 


TO 


OUTPUT 


T A = 25»C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 


<PLH 


A 


Y 


Cl- 15 pF 


5 8.9 


1 10.5 


ns 


tpHL 


5 8.9 


1 10.5 


'PLH 


A 




Y 


C[_ « 50 pF 


7.5 11.4 


1 


13 


ns 


tpHL 


7.5 11.4 


1 


13 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 


TO 


OUTPUT 


T A = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 


'PLH 


A 


Y 


C|_=15pF 


3.5 5.5 


1 


6.5 


ns 


'PHL 




3.5 5.5 


1 


6.5 


'PLH 


A 


Y 


C L -50pF 


5 7 


1 


8 


ns 


'PHL 




5 7 


1 


8 



noise characteristics, Vcc = 5 V, C|_ = 50 pF, T A = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vql 


0.5 


V 


VoL(V) Quiet output, minimum dynamic Vql 


-0.5 


V 


VOH(V) Quiet output, minimum dynamic Voh 


4.3 


V 


V IH(D) High-level dynamic input voltage 


4 


V 


V IL(D) Low-level dynamic input voltage 


1 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design tor surface-mount packages only. 
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operating characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d Power dissipation capacitance 




C L - SO pF, f - 1 MHz 


7.3 

1 1 


— EH — 



PARAMETER MEASUREMENT INFORMATION 



From Output # Tost 

Under Test Point 

(see Note A) 



LOAD CIRCUIT 



Input 
(see Note B) 



50% V C c 



50% Vcc 



VCC 



ov 



tPLH-|« *| 



Output 



Out-of-Phase 
Output 



j« »j tpHL 

1 <H Voh 

50% Vcc \ 50% V CC 

> vol 

'PHL — |^ ►) *-^«PLH 

U 1/ Voh 

\ 50% Vcc / 50% V C C 




VOLTAGE WAVEFORMS 
DELAY TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 fi, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 



SCLS236 -OCTOBER 1995 



• Operating Range: 2-V to 5.5-V Vqc 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



1A [ 1 

1B [ 2 

1Y [ 3 

2A [ 4 

2B [ 5 

2Y [ 6 

GND [ 7 



14 ] V CC 
13 ] 4B 
12 ] 4A 
11 ] 4Y 
10 ] 3B 
9 ] 3A 
8 ] 3Y 



description 

The SN74AHC08 is a quadruple 2-input positive-AND gate. The device performs the Boolean functions 

Y = A«BorY = A" + B" in positive logic. 

The SN74AHC08 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each gate) 


INPUTS 


OUTPUT 


A B 


Y 


H H 


H 


L X 


L 


X L 


L 



logic symbolt 



1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 



1 




3 


2 


6 


4 




5 


8 


9 




10 


11 


12 




13 







1Y 



2Y 



3Y 



4Y 



t This symbol is in accordance with ANSI/IEEE Std 91 -1 984 and I EC Publication 617-12. 



logic diagram (positive logic) 



A 
B 



EPIC is a trademark of Texas Instruments Incorporated. 

production data information « current as ot jmwtarton date. _ . Copyright Si 1 995, Texas Instruments Incorporated 

Products conform to specfflcetiona par ti» urmj ol Tins Instruments Jh 

standard warranty. Production processing does not necessarily Include TV* v a 

testing ol all parameters. ^jf*^ IfcXAS 
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SN74AHC08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 

SCLS236 - OCTOBER 199S 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc ~°- 5 v t0 7 v 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, V Q (see Note 1 ) -0.5 V to V C c + 0.5 V 

Input clamp current, l|« (V| < 0) -20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) 120 mA 

Continuous output current, \q (Vo = to Vcc) 125 mA 

Continuous current through Vcc or GND ±50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1 .1 W 

Storage temperature range, T stg -65°C to 1 50°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN MAX 


UNIT 


Vcc Supply voltage 


2 5.5 


V 


Vm High-level input voltage 


Vcc - 2 V 


1.5 


V 


VCC = 3 V 


2.1 


Vcc = 5.5 V 


3.85 


V|i_ Low-level input voltage 


V C C = 2 V 


0.5 


V 


V C C=3V 


0.9 


V CC - 5.5 V 


1.65 


V| Input voltage 


V C C 


V 


Vq Output voltage 


V C C 


V 


'OH High-level output current 


V C C = 2V 


-50 


|iA 


V C C - 3.3 V ± 0.3 V 


-4 


mA 


V C C - 5 V + 0.5 V 


-8 


lOL Low-level output current 




VCC - 2 V 


50 


VA 


V C C = 3.3 V ± 0.3 V 


4 


mA 


V C C = 5 V ± 0.5 V 


8 


At/Av Input transition rise or fall rate 


Vcc - 3-3 V ± 0.3 V 


100 


ns/V 


Vcc = 5 V ± 0.5 V 


20 


Ta Operating free-air temperature 


-40 85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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QUADRUPLE 2-INPUT POSITIVE-AND GATE 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VoH 


lOH = -50 nA 


2V 


1.9 2 


1.9 


V 


3 V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 


Irtw = —4 mA 


3 V 


2.58 


2.48 




lOH = -8 mA 


4.5 V 


3.94 


3.8 


vol 


lOL = 50 nA 


2 V 


0.1 


0.1 


V 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


lOL = 4 mA 


3V 


0.36 


0.44 


lOL = 8 mA 


4.5 V 


0.36 


0.44 


l| A or B inputs 


V| = V C c or GND 


5.5 V 


±0.1 


±1 


|iA 


ice 


V| = V C CorGND, lo = 


5.5 V 


2 


20 


MA 


Ci 


V| = Vcc or GND 


5V 


4 10 


10 


PF 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


OUTPUT 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


'PLH 


AorB 


Y 


C|_- 15 pF 


6.2 8.8 


1 10.5 


ns 


IPHL 


6.2 8.8 


1 10.5 


'PLH 


AorB 


Y 


C|_ = 50 pF 


8.7 12.3 


1 14 


ns 


'PHL 


8.7 12.3 


1 14 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


OUTPUT 
CAPACITANCE 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


'PLH 


AorB 


Y 


C|_- 15 pF 


4.3 5.9 


1 7 


ns 


'PHL 


4.3 5.9 


1 7 


'PLH 


AorB 


Y 


Cl = 50 pF 


5.8 7.9 


1 9 


ns 


'PHL 


5.8 7.9 


1 9 



noise characteristics, V C c = 5 V, C L = 50 pF, T A = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) Quiet output, maximum dynamic Vql 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vol 


-0.8 


V 


V IH(D) High-level dynamic input voltage 


3.5 


V 


V IL(D) Low-level dynamic input voltage 


1.5 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
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operating characteristics, Vqc = 5 v > T A = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd 


Power dissipation capacitance 





C L = 50pF, f-IMHz 


18 


PF 



PARAMETER MEASUREMENT INFORMATION 



From Output . 
Under Test 



A) 



LOAD CIRCUIT 



Test 
Point 



(see Note B) 



In-Phase 
Output 



50% Vcc 



tPLH *\ 

L 1 



3 V 

50% Vcc 
|> 0V 

|« *\~ <PHL 

H V 0H 



y 50% V C C \ 50% V C C 

' i > vol 



tPHL— r« — *| w— *j-tp LH 

1/ V 0H 



OUt " 0, P u h t a put _ V^VCC 



vol 



VOLTAGE WAVEFORMS 
DELAY TIMES 



NOTES: A. C[_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq = 50 Q, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC14 
! INVERTER 



SCLS238A - OCTOBER 1995 - REVISED JANUARY 1996 



• Operating Range: 2-V to 5.5-V V cc 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



1A 
1Y 
2A 
2Y 
3A 
3Y 
GND 



TJ~ 



14 
13 
12 
11 
10 
9 

8p 



]v cc 

]6A 
] 6Y 
] 5A 
]5Y 
]4A 
4Y 



The SN74AHC14 contains six independent inverters. The device performs the Boolean function Y = A. 

Each circuit functions as an independent inverter, but because of the Schmitt action, the inverters have different 
input threshold levels for positive- (Vj + ) and negative-going (Vj_) signals. 

The SN74AHC14 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 



(each gate) 


INPUT 


OUTPUT 


A 


Y 


H 


L 


L 


H 



logic symbolt 



1A 
2A 
3A 
4A 
5A 
6A 



11 



13 





2 




4 


s. 


6 




8 


b» 


10 




12 



1Y 
2Y 
3Y 
4Y 
5Y 
6Y 



logic diagram (positive logic) 

a Y 



TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 



EPIC is a trademark o t Texas Instruments incorporated. 



production data information is current as oi publication Data. _ . Copyright © 1 996, Texas Instruments Incorporated 

Products conform to specifications per the terms ot Texas Instruments 91m 
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HEX SCHMITT-TRIGGER INVERTER 



SCLS238A - OCTOBER 1995- REVISED JANUARY 1 996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 



Supply voltage range, Vcc -0 -5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to Vcc + °- 5 v 

Input clamp current, l|« (V| < 0) - 20 mA 

Output clamp current, Iqk ( v o < or Vq > Vcc) + 20 mA 

Continuous output current, Iq (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or G ND ± 50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50"C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 


V| 


Input voltage 







VCC 


V 


vo 


Output voltage 







VCC 


V 






VCC = 2 V 


-50 


|iA 


lOH 


High-level output current 


V CC = 3.3 V ± 0.3 V 


-4 


mA 






V C C = 5 V ± 0.5 V 


-8 






VCC = 2 V 


50 


HA 


lOL 


Low-level output current 


Vcc = 3.3 V ± 0.3 V 


4 


mA 






V C C = 5V±0.5V 


8 


T A 


Operating free-air temperature 




-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TES 


r CONDITIONS 




VcC 


T A = 25°C 


MIM MAY 

MIN MAA 


UNIT 




MIN TYP MAX 


VT+ 

Positive-going input 
threshold voltage 




3V 


2.2 


2.2 


V 


4.5 V 


3.15 


3.15 


5.5 V 


3.85 


3.85 


v T - 

Negative-going input 
threshold voltage 




3 V 


0.9 


0.9 


V 


4.5 V 


1.35 


1.35 


5.5 V 


1.65 


1.65 


AVt 
Hysteresis 
(VT + -V T -) 




3V 


0.3 1.2 


0.3 1.2 


V 


4.5 V 


0.4 1.4 


0.4 1.4 


5.5 V 


0.5 1.6 


0.5 1.6 


VOH 


lOH = - 50 nA 


2V 


1.9 2 


1.9 


V 


3 V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 


l H = -4mA 


3V 


2.58 


2.48 


lOH - - 8 mA 


4.5 V 


3.94 


3.8 


VOL 


lOL - 50 nA 


2 V 


0.1 


0.1 


V 


3 V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


Iql « 4 mA 


3 V 


0.36 


0.44 


lOL » 8 mA 


4.5 V 


0.36 


0.44 


h 


V| = V CC orGND 


5.5 V 


±0.1 


±1 


liA 


ice 


V| = V cc orGND, lo = 


5.5 V 


2 


20 


ItA 


Gj 


V| = Vcc or GND 


5 V 


2 10 


10 


PF 


switching characteristics over recommended operating free-air temperature range, 
V CC = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


A 


Y 


C|_=15pF 


8.3 12.8 


1 15 


ns 


tPHL 


8.3 12.8 


1 15 


tPLH 


A 


Y 


C|_ = 50 pF 


10.8 16.3 


1 18.5 


ns 


'PHL 


10.8 16.3 


1 18.5 


switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


A 


Y 


C|_ = 15 pF 


5.5 8.6 


1 10 


ns 


tPHL 


5.5 8.6 


1 10 


tPLH 


A 


Y 


C|_ = 50 pF 


7 10.6 


1 12 


ns 


tPHL 


7 10.6 


1 12 
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noise characteristics, Vcc = 5 V, Cl = 50 pF, t r = tf = 3 ns, Ta = 25°C (see Note 4) 



PARAMETER 


MIN TYP 


MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vql 


0.8 


V 


v OL(V) Q uiet output, minimum dynamic Vol 


-0.4 


V 


v OH(V) Q uiet output, minimum dynamic Voh 


4.6 


V 


V IH(D) High-level dynamic input voltage 


3.5 


V 


V IL(D) Low-level dynamic input voltage 


1.5 


w 

V 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 




operating characteristics, Vcc = 5 v > T A = 25°C 










PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


Cl - 50 pF, 


f-1 MHz 


9 


pF 













From Output 

Under Test 

C L 

(see Note A) 



PARAMETER MEASUREMENT INFORMATION 



Test 
Point 



— 3V 



LOAD CIRCUIT 




In-Phase 
Output 



Out-of-Phase 
Output 



VOLTAGE WAVEFORMS 
DELAY TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo - 50 £2, t r - 3 ns, tf - 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 



Texas 
Instruments 



SN74AHC32 

QUADRUPLE 2-INPUT POSITIVE-OR GATE 



SCLS247- OCTOBER 1995 



• Operating Range: 2-V to 5.5-V V"cc 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



1A[ 
1B [ 
1Y[ 
2A [ 
2B [ 
2Y [ 
GND [ 



T7 



14 ] V CC 
13 ] 4B 
12 ] 4A 
11 ] 4Y 
10 ] 3B 
9 ] 3A 
8 ] 3Y 



description 

The SN74A HC32 is a quadruple 2-input positive-OR gate. The device performs the Boolean functions 

Y = A~»B~orY = A+ Bin positive logic. 

The SN74AHC32 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 



logic symbolt 



1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 



10 



12 



13 



>1 



INPUTS 


OUTPUT 


A B 


Y 


H X 


H 


X H 


H 


L L 


L 


3 


lc 


— 1Y 





logic diagram (positive logic) 



11 



2Y 



3Y 



4Y 



A 
B 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



EPIC is a trademark ot Texas Instruments Incorporated. 



production data information is currant as of publication date. _ Copyright© 1995, Texas Instruments Incorporated 

Products conform to specifications per the terms of Texas Instruments mlm 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc _0 - 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, V (see Note 1 ) -0.5 V to V cc + 0.5 V 

Input clamp current, l|« (V| < 0) - 20 mA 

Output clamp current, Iok (Vq < or V > V cc ) ± 20 mA 

Continuous output current, lo (Vo = to Vcc) + 25 mA 

Continuous current through Vcc or GND • + 50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): D package — . 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 






VCC " 2 V 


1.5 




V|H 


High-level input voltage 


V C C - 3 V 


2.1 


V 






V C C - 5.5 V 


3.85 








V C C - 2 V 


0.5 




V|L 


Low-level input voltage 


V C C - 3 V 


0.9 


V 






V C C = 5-5 V 


1.65 




V| 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


V 






VCC = 2 V 


-50 


LlA 


lOH 


High-level output current 


V CC = 3.3 V ± 0.3 V 


-4 


mA 






V C C = 5V±0.5V 


-8 






VCC = 2 V 


50 


HA 


lOL 


Low-level output current 


Vcc - 3.3 V ± 0.3 V 


4 


mA 






V C C = 5V±0.5V 


8 


At/Av 




Input transition rise or fall rate 


Vcc - 3-3 V ± 0.3 V 


100 


ns/V 


V C C = 5V±0.5V 


20, 




Operating free-air temperature 




-40 


85 


°c 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



2-28 



^TEXAS 

Instruments 



SN74AHC32 

QUADRUPLE 2-INPUT POSITIVE-OP. GATE 

SCLS247 - OCTOBER 1 995 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


Vqc 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


lOH » - 50 |iA 


2 V 


1.9 2 


1.9 


V 


3 V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 


Iqh = -4 mA 


3 V 


2.58 


2.48 


lOH = - 8 mA 


4.5 V 


3.94 


3.8 


vol 


Iql = 50 nA 


2 V 


0.1 


0.1 


V 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


lOL = 4 mA 


3V 


0.36 


0.44 


lOL = 8 mA 


4.5 V 


0.36 


0.44 


1 1 A or B inputs 


V| = Vcc or GND 


5.5 V 


±0.1 


±1 


(iA 


ice 


V| = Vqc or GND, lo = 


5.5 V 


2 


20 


HA 


Ci 


V| = Vcc or GND 


5V 


2 10 


10 


PF 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


AorB 


Y 


C|_ = 15pF 


5.5 7.9 


1 9.5 


ns 


tpHL 


5.5 7.9 


1 9.5 


tPLH 


AorB 


Y 


C|_ = 50 pF 


8 11.4 


1 13 


ns 


tPHL 


8 11.4 


1 13 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


AorB 


Y 


C|_= 15 pF 


3.8 5.5 


1 6.5 


ns 


'PHL 


3.8 5.5 


1 6.5 


tPLH 


AorB 


Y 


C|_ = 50 pF 


5.3 7.5 


1 8.5 


ns 


'PHL 


5.3 7.5 


1 8.5 



noise characteristics, Vqc = 5 V, C|_ = 50 pF, T A = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) Quiet output, maximum dynamic Vql 


0.3 0.8 


V 


v OL(V) Quiet output, minimum dynamic Vol 


-0.3 -0.8 


V 


VOH(V) Quiet output, minimum dynamic Vqh 


4.7 


V 


V|H(D) High-level dynamic input voltage 


3.5 


V 


V|L(D) Low-level dynamic input voltage 


1.5 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
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operating characteristics, V<x = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


C|_ = 50 pF, f = 1 MHz 


14 


PF 



PARAMETER MEASUREMENT INFORMATION 



From Output 

Under Test 

CL 

(see Note A) 



Test 
Point 



LOAD CIRCUIT 




Out-of-Phase 
Output 



VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo - 50 Q, t r = 3 ns, t( - 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



• Operating Range: 2-V to 5.5-V Vfjc 

• EPIC 1 " (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHC74 is a dual positive-edge- 
triggered D-type flip-flop. 

A low level at the pr eset ( PRE) or cl ear (CLR) inputs sets or resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive (high), data at the data (D) input meeting the setup time 
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval, 
data at the D input can be changed without affecting the levels at the outputs. 

The SN74AHC74 is characterized for operation from -40°C to 85°C. 



1CLR [ 




u 

14 


]v C c 


1D[ 


2 


13 


]2CLR 


1CLK [ 


3 


12 


]2D 


1PRE [ 


4 


11 


]2CLK 


101 


5 


10 


]2PRE 


1Q[ 


6 


9 


]2Q 


GND [ 


7 


8 


]2Q 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRE 


CLR 


CLK 


D 


Q Q 


L 


H 


X 


X 


H L 


H 


L 


X 


X 


L H 


L 


L 


X 


X 


Ht Ht 


H 


H 


t 


H 


H L 


H 


H 


T 


L 


L H 


H 


H 


L 


X 


Qo Qo 



t This configur ation is n onsta ble; that is, it does not 
persist when PRE or CLR returns to its inactive 
(high) level. 



logic symbol* 



1PRI 
1CLK 
1D 
1CLR 

2PRE 
2CLK 
2D 
2CLR 







3 








2 




1 




10 


rx 


11 


12 


13 






1Q 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram, each flip-flop (positive logic) 

PRE 



CLK • ► 



CLR 




"0 
O 

o 
c 

o 

H 
U 

m 
m 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vqc -0-5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to Vqc + 0.5 V 

Input clamp current, l|« (V| < 0) - 20 mA 

Output clamp current, Iqk (Vo < or Vq > Vqc) ± 20 mA 

Continuous output current, Iq (Vo = to Vqc) ± 25 mA 

Continuous current through Vrjc or GND ± 50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 




Supply voltage 




2 


5.5 


V 






Vcc - 2 V 


1.5 




V|H 


High-level input voltage 


VCC = 3 V 


2.1 


V 






Vcc ■ 5-5 V 


3.85 








Vcc = 2 V 


0.5 




V|L 


Low-level input voltage 


VCC - 3 V 


0.9 


V 






V C C = 55 V 


1.65 




V| 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


V 






V C C = 2 V 


-50 


l*A 


'OH 


High-level output current 


V CC = 3.3 V ± 0.3 V 


-4 


mA 






Vcc - 5 V ± 0.5 V 


-8 






VCC = 2 V 


50 


(j.A 


lOL 


Low-level output current 


Vcc - 3-3 V ± 0.3 V 


4 


mA 






V C C - 5 V ± 0.5 V 


8 


At/Av 


Input transition rise or fall rate 


V C c = 3.3 V ± 0.3 V 


100 


ns/V 


Vcc = 5 V ± 0.5 V 


20 


TA 


Operating free-air temperature 




-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


IOH="50nA 


2 V 


1.9 2 


1.9 


V 


3V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 


Iqh = - 4 mA 


3V 


2.58 


2.48 


lOH = - 8 mA 


4.5 V 


3.94 


3.8 


vol 


lOL = 50 (»A 


2 V 


0.1 


0.1 


V 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


lOL = 4 mA 


3V 


0.36 


0.44 


lOL = 8 mA 


4.5 V 


0.36 


0.44 


ll 


Data inputs 


V| = Vcc orGND 


5.5 V 


±0.1 


±1 


HA 


Control inputs 


±0.1 


±1 


tec 


V| = VccorGND, lo = 


5.5 V 


2 


20 


ma 


Ci 


V| = V C c or GND 


5 V 


4 10 


10 


pF 



& Texas 



SN74AHC74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH CLEAR AND PRESET 

SCLS255 - DECEMBER 1995 



timing requirements over recommended operating free-air temperature range, 
V cc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 







T A = 25°C 


MIN MAX 


UNIT 






MIN MAX 


t w Pulse duration 


PRE or CLR low 


6 


7 


ns 


CLK 


6 


7 


t su Setup time betore CLKT 


Data 


6 


7 


ns 


PRE or CLR inactive 


6 


7 


t n Hold time, data after CLKT 


0.5 


0.5 


ns 


t rem Minimum removal time 


PRE or CLR 


5 


5 


ns 


timing requirements over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 






T A = 25°C 


MIN MAX 


UNIT 






MIN MAX 


t w Pulse duration 


PRE or CLR low 


5 


5 


ns 


CLK 


5 


5 


t S u Setup time before CLKT 


Data 


5 


5 


ns 


PRE or CLR inactive 


5 


5 


t h Hold time, data after CLKT 


0.5 


0.5 


ns 


t rem Minimum removal time 


PRE or CLR 


3 


3 


ns 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


LOAD 


TA 


= 25°C 




MIN 


MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN 


TYP 


MAX 


'max 






C|_=15pF 


80 


125 




70 


MHz 


'max 






C|_ = 50 pF 


50 


75 




45 


tPLH 


PRE or CLR 


Q or Q 






7.6 


12.3 


1 14.5 


ns 


'PHL 


C L = 15 pF 




7.6 


12.3 


1 14.5 


'PLH 


CLK 


Q or Q 




6.7 


11.9 


1 14 


ns 


'PHL 






6.7 


11.9 


1 14 


'PLH 


PRE or CLR 


Q or Q 






10.1 


15.8 


1 18 


ns 


'PHL 


Cl = 50 pF 




10.1 


15.8 


1 18 


'PLH 


CLK 


QorQ 




9.2 


15.4 


1 17.5 


ns 


'PHL 






9.2 


15.4 


1 17.5 
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switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


LOAD 


T A 


= 25°C 




1111.1 11 AV 

MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN 


TYP 


MAX 


'max 






C|_- 15 pF 


130 


170 




110 


MnZ 


'max 






C L = 50 pF 


90 


115 




75 


tPLH 


PREorCLR 


Q or Q 






4.8 


7.7 


1 9 


ns 


'PHL 


CL=15pF 




4.8 


7.7 


1 9 


'PLH 


CLK 


Q or Q 




4.6 


7.3 


1 8.5 


ns 


'PHL 






4.6 


7.3 


1 8.5 


'PLH 


PREorCLR 


QorQ 






6.3 


9.7 


1 11 


ns 


'PHL 


Cl = 50 pF 




6.3 


9.7 


1 11 


'PLH 


CLK 


QorQ 




6.1 


9.3 


1 10.5 


ns 


'PHL 






6.1 


9.3 


1 10.5 



noise characteristics, V C c = 5 V, C\_ = 50 pF, 7^ = 25°C (see Note 4) 


PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Q uiet output, maximum dynamic Vol 


0.8 


V 


v OL(V) Q uie ' output, minimum dynamic Vol 


-0.8 


V 


V IH(D) High-level dynamic input voltage 


3.5 


V 


V|L(D) Low-level dynamic input voltage 


1.5 


V 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vqc = 5 V, Ta = 25°C 


PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Cpd Power dissipation capacitance 


C L = 50 pF, f - 1 MHz 


25 


PF 
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SN74AHC74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH CLEAR AND PRESET 



i;CLS255 - DECEMBER 1995 



PARAMETER MEASUREMENT INFORMATION 



From Output 
Under Test" 

(see Note A) 



Test 
Point 



LOAD CIRCUIT 



J3 

o 

D 
C 

o 

—i 

"D 
J3 

m 
m 



Input 



ZX^EZX 



50%Vcc 



V C C 



ov 



VOLTAGE WAVEFORMS 
PULSE DURATION 



Timing Input 
(see Note B) 




Data 



Input j/f 50% V CC 50% Vqc 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



VCC 
OV 



Input 
(see Note B) 



In-Phase 
Output 



Out-of-Phase 
Output 




VOLTAGE WAVEFORMS 
DELAY TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo - 50 £2, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 



4& 
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SN74AHC86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 



SCLS249 - OCTOBER 1 995 



Operating Range: 2-V to 5.5-V Vqc 
EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



1A [ 1 
1B [ 2 
1Y [ 3 
2A [ 4 
2B [ 5 
2Y [ 6 
GND [ 7 



T7 



14 ] V CC 
13 ] 4B 
12 ] 4A 
] 4Y 
] 3B 
] 3A 
] 3Y 



description 



The SN74AHC86_is a quadruple 2-input exclusive-OR gate. The device performs the Boolean functions 
Y = A e B or Y = AB + AB in positive logic. 

A common application is as a true/complement element. If one of the inputs is low, the other input is reproduced 
in true form at the output. If one of the inputs is high, the signal on the other input is reproduced inverted at the 
output. 

The SN74AHC86 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 



INPUTS 


OUTPUT 
Y 


A B 


L L 


L 


L H 


H 


H L 


H 


H H 


L 



logic symbolt 



1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 



1 


= 1 


3 


2 


6 


4 




5 


8 


9 




10 


11 


12 




13 







1Y 



2Y 



4Y 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 



EPIC is a trademark of Texas Instruments Incorporated. 



production DATA intormation is current w oi publication asm. — Copyright © 1995, Texas Instruments Incorporated 
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SN74AHC86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR 



SCLS249 - OCTOBER 1995 



exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be 
symbols. 



better by alternative logic 



EXCLUSIVE OR 





- 1 











JO- =30- =30- =30- 



These are five equivalent exclusive-OR symbols valid for an SN74AHC86 gate in positive logic; negation may 
be shown at any two ports. 

EVEN-PARITY ELEMENT 



LOGIC-IDENTITY ELEMENT 
1 



ODD-PARITY ELEMENT 





2k 


N 











2k + 1 











The output Is active (low) 
If all Inputs stand at the 
same logic level (I.e., 
A = B). 



The output Is active (low) 
If an even number of 
Inputs (I.e., or 2) are 
active. 



The output is active 
(high) if an odd number of 
Inputs (I.e., only 1 of 
the 2) are active. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc -0 - 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|« (V| < 0) -20 mA 

Output clamp current, Iqk ( v O < or Vo > Vcc) ±2° mA 

Continuous output current, Iq (Vo = to Vcc) ±25 mA 

Continuous current through V C c or GND +50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



^^(^ Texas 
Instruments 

2-38 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN74AHC86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

SCLS249 - OCTOBER 1 995 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 




Vcc - 2 V 


1.5 




V|H 


High-level input voltage 


VCC = 3 V 


2.1 


V 






V C C " 5-5 V 


3.85 








VCC - 2 V 


0.5 




VlL 


Low-level input voltage 


VCC = 3 V 


0.9 


V 






V C C = 5-5 V 


1.65 




V| 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


V 






VCC = 2 V 


-50 


|xA 


lOH 


High-level output current 


V C C = 3.3 V ± 0.3 V 


-4 


mA 






V C C = 5 V ± 0.5 V 


-8 







V C C = 2 V 


50 


HA 


lOL 


Low-level output current 


V C C = 3.3 V ± 0.3 V 


4 


mA 






V C C - 5 V ± 0.5 V 


8 


At/Av 


Input transition rise or fall rate 


V C c = 3.3 V ± 0.3 V 


100 


ns/V 


V C C = 5 V±0.5V 


20 


TA 


Operating free-air temperature 




-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


'OH = -50 nA 


2 V 


1.9 2 


1.9 


V 


3 V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 


'OH = -4 mA 


3V 


2.58 


2.48 


lOH = -8 mA 


4.5 V 


3.94 


3.8 


vol 


lOL - 50 nA 


2 V 


0.1 


0.1 


V 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


'OL " 4 m A 


3 V 


0.36 


0.44 


'OL = 8 mA 




0.36 


0.44 


1 1 A or B inputs 


V| = Vcc or GND 


5.5 V 


±0.1 


±1 


HA 


ice 


V| = Vcc or GND, l = 


5.5 V 


2 


20 


pA 


Ci 


V| = V C c or GND 


5V 


4 10 


10 


PF 
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SN74AHC86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

£ CLS249 - OCTOBER 1995 



switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


OUTPUT 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


*PLH 


AorB 


Y 


C L -15pF 


7 11 


1 13 


ns 


tPHL 


7 11 


1 13 


'PLH 


AorB 


Y 


CL-50pF 


9.5 14.5 


1 16.5 


ns 


tPHL 


9.5 14.5 




switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


OUTPUT 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


'PLH 


AorB 


Y 


C L -15pF 


4.8 6.8 


1 8 


ns 


tPHL 


4.8 6.8 


1 8 


'PLH 


AorB 


Y 


C|_ - 50 pF 


6.3 8.8 


1 10 


ns 


'PHL 


6.3 8.8 


1 10 



noise characteristics, Vqc = 5 V, Cl = 50 pF, Ta = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vol 


0.3 0.8 


V 


VOL(V) Quiet output, minimum dynamic Vol 


-0.3 -0.8 


V 


V IH(D) High-level dynamic input voltage 


3.5 


V 


V|L(D) Low-level dynamic input voltage 


1.5 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design tor surface-mount packages only. 



operating characteristics, Vqc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNrr 


Cpd Power dissipation capacitance 


C L - 50 pF, 1 - 1 MHz 


18 
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QUADRUPLE 2-INPUT EXCLUSIVE-OP, GATE 



SCLS249-OCTOBER1995 



PARAMETER MEASUREMENT INFORMATION 



From Output . 
Under Test 



A) 



Test 
Point 



LOAD CIRCUIT 



Input 



— v/ v 

A 50%Vcc X ! 



v cc 



50%V C C 



ov 



VOLTAGE WAVEFORMS 
PULSE DURATION 



Timing Input 



50% V C C 



f vcc 



i Input 



^kso%Vcc ^ 



50% V C C 



OV 

vcc 
ov 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Input 
B) 



In-Phase 
Output 



Out-of-Phase 
Output 



50% Vcc 



50% V C C 



'PLH — *{ 



V 



vcc 

0V 



tPHL 



1 v 0H 

50% V C C \ 50% Vcc 

i > vql 

1 M M tp L H 




VOLTAGE WAVEFORMS 
DELAY TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq = 50 Q, t r - 3 ns, tf « 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 



SCLS256 - DECEMBER 1995 



• Operating Range: 2-V to 5.5-V Vrjc 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



description 



10E [ 

1A[ 

1Y[ 
20E[ 

2A[ 

2Y[ 
GND[ 7 



The SN74AHC125 quadruple bus buffer gate 
features independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 
When OE is low, the respective gate passes the 
data from the A input to its Y output. 

The SN74AHC125 is characterized for operation 
from -40°C to 85°C. 



17 



14 ] Vcc 
13 ] 40E 
12 ]4A 
11 ]4Y_ 
10 ]30E 
9 ]3A 
8 ]3Y 



FUNCTION TABLE 
(each buffer) 



INPUTS 


OUTPUT 
Y 


OE A 


L H 


H 


L L 


L 


H X 


Z 



logic symbolt 



10E 

1A 
20E 

2A 
301 

3A 
401 

4A 



1 r> 


EN 1 

V 


3 


2 


6 




4 




5 


8 


10 N 




9 


11 


13 




12 







1Y 



2Y 



3Y 



4Y 



logic diagram (positive logic) 

15E ~ — £>— 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



1A 



2A 

30E 
3A 

40E 



1Y 



10 



2Y 



13 



-3Y 



12 



11 



4Y 



EPIC is a trademark of Texas Instruments 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goats. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN74AHC125 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

3CLS256 - DECEMBER 1995 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc -0.5 V to 7 V 

Input voltage range, V| (see Note 1 ) -0.5 V to 7 V 

Output voltage range, V Q (see Note 1) -0.5 V to V cc + 0.5 V 

Input clamp current, l| K (V| < 0) - 20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) ± 20 mA 

Continuous output current, Iq (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package , — 1.1 W 

Storage temperature range, T stg -65°C to 1 50°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 






V C C=2V 


1.5 




V|H 


High-level input voltage 


Vcc - 3 V 


2.1 


V 






V C C - 5.5 V 


3.85 








VCC - 2 V 


0.5 




V|L 


Low-level input voltage 


VCC - 3 V 


0.9 


V 






V C C - 5-5 V 


1.65 




V| 


Input voltage 







VCC 


V 


vo 


Output voltage 







VCC 


V 






VCC - 2 V 


-50 


DA 


lOH 


High-level output current 


V CC = 3.3 V ± 0.3 V 


-4 


mA 






V C C = 5 V ± 0.5 V 


-8 






V C C=2V 


50 


HA 


lOL 


Low-level output current 


V C C - 3.3 V ± 0.3 V 


4 


mA 






V C C - 5 V ± 0.5 V 


8 


At/Av 


Input transition rise or fall rate 


Vcc - 3.3 V ± 0.3 V 


100 


ns/V 


Vcc = 5 V ± 0.5 V 


20 


TA 


Operating free-air temperature 




-40 


85 


°C 


NOTE 3: 


Unused inputs must be held high or low to prevent them from floating. 


.. . 
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SN74AHC125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 



SCLS256- DECEMBER 1995 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T. _ 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


v OH 


'OH - - ou n« 


2 V 


1.9 2 


1.9 


v 


3 V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 




3 V 


2.58 


2.48 


Iqh - - 8 mA 


4.5 V 


3.94 


3.8 


vol 


lOL - 50 nA 


2 V 


0.1 


0.1 


V 


3 V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


lOL = 4 mA 


3V 


0.36 


0.44 


Id = 8 mA 


4.5 V 


0.36 


0.44 


l| A or OE inputs 


V| - V CC or GND 


5.5 V 


±0.1 


±1 


^ 


loz 


V| = Vcc or GND 


5.5 V 


±0.25 


±2.5 


HA 


ice 


V| = V C c or GND, lo = 


5.5 V 


2 


20 


liA 


Ci 


V| = V C c ° r GND 


5V 


4 10 


10 





switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


LOAD 


T A = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 


»PLH 


A 


Y 








ns 


tPHL 








*PZH 


OE 


Y 


C L =15pF 






ns 


'PZL 






tPHZ 


OE 


Y 








ns 


'PLZ 








'PLH 


A 


Y 








ns 


tPHL 










'PZH 


OE 


Y 


C|_ - 50 pF 






ns 


'PZL 






>PHZ 


OE 


Y 








ns 


tPLZ 
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SN74AHC125 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCLS256 - DECEMBER 1995 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


LUAU 


Ta = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 
IVI 1 IX I I r IVIM A 


tPLH 


1 * r 


Y 








ns 


<PHL 








'PZH 


OE 


Y 


CL = 15pF 






ns 


'PZL 






tPHZ 


OE 


Y 








ns 


'PLZ 








tPLH 


A 










ns 


tPHL 


Y 








'PZH 


OE 




C L = 50 pF 






ns 


'PZL 


Y 






tPHZ 


OE 












tPLZ 


Y 








ns 



output-skew characteristics, C|_ = 50 pF (see Note 4) 



PARAMETER 


FROM 


TO 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


MIN TYP MAX 


'sk(o) 


A 


Y 


3.3 V± 0.3 V 


1.5 


1.5 


ns 


5 V ± 0.5 V 


1 


1 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics v"cc = 5 V, C|_ = 50 pF, = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vql 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vql 


-0.8 


V 


v OH(V) Quiet output, minimum dynamic Voh 




V 


V|H(D) High-level dynamic input voltage 


3.5 


V 


V|L(D) Low-level dynamic input voltage 


1.5 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 V, T A = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Cp<j Power dissipation capacitance 


C L = 50 pF, f = 1 MHz 




PF 
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SN74AHC125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCLS256- DECEMBER 1995 



PARAMETER MEASUREMENT INFORMATION 

n V CC 



From Output . 
rTest 



(see Note A) 



1 k£l 



LOAD CIRCUIT 



O Open 



TEST 


S1 


'PLrV'PHL 
tpLZ/tpZL 
tpHZ"PZH 


Open 

Vcc 
GND 



Input 
(see Note B) 



In-Phase 
Output 



Out-of-Phase 
Output 




VOLTAGE WAVEFORMS 
DELAY! 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1 at V C c 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 



50% V C c 



J^50% V C c 



»PZL -* k- 

I 



\50%VCC | 



tPLZ 



tPZH H>j |*- 



/ VOLt°i.^ 



50% V CC 



"H j*-«PHZ 

I 



VQH-0.3V 



VCC 

ov 

- V C C 

vol 

voh 

- ov 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo - 50 ft t r - 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC126 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCLS257 - DECEMBER 1995 



• Operating Range: 2-V to 5.5-V Vqc 

• EPIC"* (Enhanced-Performance implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline (DB), 
Thin Shrink Small-Outline (PW) Packages, 
and Standard Plastic (N) DIPs 

description 

The SN74AHC126 quadruple bus buffer gate 
features independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is low. When 
OE is high, the respective gate passes the data 
from the A input to its Y output. 

The SN74AHC126 is characterized for operation 
from -40°C to 85°C. 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



10E[ 1 
1A[ 2 
1Y[ 3 

20E[ 4 
2A[ 5 
2Y[ 6 

GND[ 7 



v C c 

40E 

4A 

4Y 

30E 

3A 

3Y 



logic symbolt 



10E 
1A 

20E 
2A 

30E 
3A 

40E 
4A 



FUNCTION TABLE 
(each buffer) 



INPUTS 


OUTPUT 
Y 


OE A 


H H 


H 


H L 


L 


L X 


Z 



1 


EN 1 

V 


3 


2 


6 


4 




6 


8 


10 




9 


11 


13 




12 







tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 



1Y 



2Y 



3Y 



4Y 



logic diagram (positive logic) 



10E 



1A 



20E 



2A 



10 



3A 



40E 



13 



12 



11 



1Y 



2Y 



3Y 



4Y 
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SN74AHC126 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCLS257 - DECEMBER 1995 



"D 

o 

D 

O 
H 

■o 

J) 

m 
< 

m 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc ~ - 5 v t0 7 v 

Input voltage range, V| (see Note 1 ) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to Vcc * °- 5 v 

Input clamp current, l|« (V| < 0) - 20 mA 

Output clamp current, lo« ( v o < or Vq > Vcc) ± 20 mA 

Continuous output current, Iq (Vq = to Vcc) ± 25 mA 

Continuous current through Vcc or G ND • ■ ± 50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T s t g — -65°C to 1 50°C 

T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

- 



recommended operating conditions (see Note 3) 





MIN MAX 


UNIT 


Vcc Supply voltage 


2 5.5 


V 


Vm High-level input voltage 


VCC = 2V 


1.5 


V 


V CC = 3 V 


2.1 


V C C <= 5.5 V 


3.85 


V||_ Low-level input voltage 


VCC = 2V 


0.5 


V 


VCC - 3 V 


0.9 


V C C - 5-5 V 


1.65 


V| Input voltage 


V C C 


V 


Vq Output voltage 


V C C 


V 


lOH High-level output current 


V C C - 2 V 


-50 


pA 


Vcc - 3.3 V ± 0.3 V 


-4 


mA 


Vcc-5 V±0.5V 


-8 


lOL Low-level output current 


V C C=2V 


50 


l# 


V C C = 3.3 V ± 0.3 V 


4 


mA 


VCC - 5 V ± 0.5 V 


8 


At/Av Input transition rise or fall rate 


Vcc = 3.3 V ± 0.3 V 


100 


ns/V 


Vcc = 5 V ± 0.5 V 


20 


Ta Operating free-air temperature 


-40 85 


°C 
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QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCLS257 - DECEMBER 1995 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


Ti - 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


V UH 


li~iu ^fl 11A 


2 V 


1.9 2 


1.9 


V 


3 V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 


l(~tu = — 4 mA 


3 V 


2.58 


2.48 


lOH = - 8 mA 


4.5 V 


3.94 


3.8 


vol 


lOL - 50 nA 


2 V 


0.1 


0.1 


V 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


lOL = 4 mA 


3V 


0.36 


0.44 


lOL = 8 mA 


4.5 V 


0.36 


0.44 


l| A or OE inputs 


V| = V C c or GND 


5.5 V 


±0.1 


±1 


HA 


ioz 


V| = Vcc or GND 


5.5 V 


±0.25 


±2.5 


|xA 


ice 


V| = Vcc or GND, lo = 


5:5 V 


2 


20 


HA 


Ci 


V| = V C C or GND 


5V 


4 10 


10 


PF 



switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


LOAD 


T A = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 


tPLH 


A 


Y 









ns 


tPHL 








tPZH 


OE 


Y 


C|_ = 15 pF 






ns 


tPZL 






'PHZ 


OE 


Y 








ns 


'PLZ 








'PLH 


c a{ ^ 


Y 








ns 


*PHL 








«PZH 


OE 


Y 


C|_ = 50 pF 






ns 


tpZL 






<PHZ 


OE 


Y 








ns 


<PLZ 




, 
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SN74AHC126 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 
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switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 




TO 




LOAD 


Ta = 25°C 


MIN MAX 


UNIT 


(INPUT) 




(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 


*PLH 


A 


Y 










ns 


[ PHL 










'PZH 


OE 


Y 




C|_-15pF 






ns 


tpZL 








tPHZ 


OE 


Y 










ns 


tpLZ 










tPLH 


A 


Y 










ns 


tPHL 










tPZH 


OE 


Y 




C|_ = 50pF 








*PZL 








<PHZ 


OE 


Y 










ns 


tpL2 










output-skew characteristics, C|_ 


= 50 pF (see Note 4) 








PARAMETER 


FROM 




TO 




vcc 


T A = 25°C 


MIN MAX 


UNIT 


(INPUT) 




(OUTPUT) 




MIN TYP MAX 


tsk(o) 


A 


Y 


3.3 V ± 0.3 V 


1.5 


1.5 


ns 


5 V ± 0.5 V 


1 


1 



J3 
O 
D 



J3 

m 
< 

m 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics Vcc = 5 V, Cl = 50 pF, Ta = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) 


Quiet output, maximum dynamic Vol 




0.8 


V 


VOL(V) 


Quiet output, minimum dynamic Vql 




-0.8 


V 


VOH(V) 


Quiet output, minimum dynamic Voh 






V 


V|H(D) 


High-level dynamic input voltage 




3.5 


V 


V||_(D) 


Low-level dynamic input voltage 




1.5 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design tor surface-mount packages only. 

operating characteristics, Vcc = 5 V, T A = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Cpd Power dissipation capacitance 


Cl = 50 pF, f - 1 MHz 




PF 
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PARAMETER MEASUREMENT INFORMATION 



1 kfl 



From Output < 

Under Test 




Wv ' 








(see Note A) 







v cc 

o open 
GND 



TEST 


S1 


tPLH'tPHL 
tPLZ'tpZL 
tPHZ'tpZH 


Open 

V CC 
GND 



LOAD CIRCUIT 



Input 
(see Note B) 



In-Phase 
Output 



Out-of-Phase 
Output 




VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
Slat V C c 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 



50% Vcc 



»PZL -*l !«- 



50% Vcc 



VCC 

ov 



J ,PLZH 1 K 

\mk v c q 




VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 ft t r - 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 



SCLS258A - DECEMBER 1995- REVISED JANUARY 1996 



Operating Range: 2-V to 5.5-V Vqc 
EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

Incorporates Three Enable Inputs to 
Simplify Cascading and/or Data Reception 
Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



D, DB, N, OR PW PACKAGE 
CTOP VIEW) 




• 



description 



The SN74AHC1 38 decoder/demultiplexer is designed for high-performance memory-decoding or data-routing 
applications requiring very short propagation-delay times. In high-performance memory systems, this decoder 
can be used to minimize the effects of system decoding. When employed with high-speed memories utilizing 
a fast enable circuit, the delay times of this decoder and the enable time of the memory are usually less than 
the typical access time of the memory. This means that the effective system delay introduced by the decoder 
is negligible. 

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN74AHC138 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 



ENABLE INPUTS 


SELECT INPUTS 


OUTPUTS 


G1 


G2A 


G2B 


c 


B 


A 


YO 


Y1 


Y2 


Y3 


Y4 


Y5 


Y6 


Y7 


X 


H 


X 


X 


X 


X 




H 


H 


H 


H 


H 


H 


H 


X 


X 


H 


X 


X 


X 


: 


H 


H 


H 


H 


H 


H 


H 


L 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


} L , 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 



> 

UJ 

tr 



3 
Q 
O 
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logic symbols (alternatives)t 



A 
B 

C 

G1 
G2A 



2 





3 


6 


4 




5 


* 



BIN/OCT 


i 




2 


1 


4 


2 






3 


& 




4 






EN 5 






6 






7 



15 





14 




13 




12 




11 


s 


10 




9 


7 



Y0 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 



3 



G1 
Q2A 







. DMUX 

(Tl o 



3f 



1 
2 
3 
4 
5 
6 
7 





15 





14 


< 


13 




11 




10 


9 




7 



Y0 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 



t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 



"0 
33 
O 

u 
c 

o 

H 

"D 

33 

m 

< 



Select 



A 



Inputs 








I °-> 1 







G2A- 



Enable 



, G2B — — 
Inputs 1 - 

G1 —5- 



iO 



15 



14 



13 



O^ 1 



Y0 



Y1 



Y2 



Y3 



Y4 



Y5 



Y6 



Data 
Outputs 
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SN74AHC138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 



SCLS2S8A - DECEMBER 1 995 - REVISED JANUARY 1 996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 



Supply voltage range, Vcc • -0 - 5 V to 7 V 

Input voltage range, V| (see Note 1 ) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to Vcc + °- 5 v 

Input clamp current, Iik ( v l < °) - 20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) — ■ ± 20 mA 

Continuous output current, Iq (Vo = to Vcc) • + 25 mA 

Continuous current through Vcc or GND • ± 75 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .3 W 

DB package 0.55 W 

N package 1.1 W 

PW package 0.5 W 

Storage temperature range, T stg -65°Cto150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation ot the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 






V C C=2V 


1.5 




V|H 


High-level input voltage 


VCC = 3 V 


2.1 


V 






V CC - 5.5 V 


3.85 








V C C = 2V 


0.5 




V|L 


Low-level input voltage 


VCC = 3 V 


0.9 


V 






V C C = 5.5 V 


1.65 




V| 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


V 






V C C - 2 V 


-50 


PA 


lOH 


High-level output current 


Vcc - 3-3 V ± 0.3 V 


-4 


mA 






Vcc - 5 V ± 0.5 V 


-8 






Vcc - 2 V 


50 


HA 


lOL 


Low-level output current 


Vcc - 3 3 V ± 0.3 V 


4 


mA 






V C C = 5 V±0.5V 


8 


At/Av 


Input transition rise or fall rate 


Vcc - 3.3 V± 0.3 V 


100 


ns/V 


Vcc = 5 V±0.5V 


20 


TA 


Operating free-air temperature 




-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


V CC 


T A = 25°C 


MIKI MAY 
MIN MA A 


UNIT 


MIN TYP MAX 


V H 


l O H = -50(iA 


2 V 


1.9 2 


1.9 


V 


3 V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 


Iqh =-4 mA 


3V 


2.58 


2.48 


'OH = - 8 mA 


4.5 V 


3.94 


3.8 


VOL 


lOL - 50 nA 


2 V 


0.1 


0.1 


V 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


Iql = 4 mA 


3 V 


0.36 


0.44 


lOL = 8 mA 


4.5 V 


0.36 


0.44 


u 


V| = Vcc or GND 


5.5 V 


±0.1 


±1 


|iA 


ice 


V| = Vcc°rGND, lo = ° 


5.5 V 


4 


40 


U A 




V| = V C C or GND 


5 V 


4 10 


10 


PF 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


A, B,C 


Any Y 


C L =15pF 


8.2 11.4 


1 13 


ns 


'PHL 


8.2 11.4 


1 13 


tpLH 


G1 


AnyY 


8.1 12.8 


1 15 


ns 


'PHL 


8.1 12.8 


1 15 


tPLH 


G2A, G2B 


AnyY 


8.2 11.4 


1 13.5 


ns 


'PHL 


8.2 11.4 


1 13.5 


tPLH 


A, B,C 


AnyY 


Cl = 50 pF 


10 15.8 


1 18 


ns 


'PHL 


10 15.8 


1 18 


tPLH 


G1 


AnyY 


10.6 16.3 


1 18.5 


ns 


'PHL 


10.6 16.3 


1 18.5 


tPLH 


G2A, G2B 


AnyY 


10.7 14.9 


1 17 


ns 


'PHL 


10.7 14.9 


1 17 
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switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


'PLH 


A, B, C 


Any Y 


Cl - 15 pF 


5.7 8.1 


1 9.5 


ns 


'PHL 


5.7 8.1 


1 9.5 


tpLH 


G1 


Any Y 


5.6 8.1 


1 9.5 


ns 


'PHL 


5.6 8.1 


1 9.5 


'PLH 


G2A, G2B 


AnyY 


5.8 8.1 


1 9.5 


ns 


'PHL 


5.8 8.1 


1 9.5 


'PLH 


A, B, C 


AnyY 


C|_ = 50 pF 


7.2 10.1 


1 11.5 


ns 


'PHL 


7.2 10.1 


1 11.5 


'PLH 


G1 


AnyY 


7.1 10.1 


1 11.5 


ns 


'PHL 


7.1 10.1 


1 11.5 


'PLH 


G2A.G2B 


AnyY 


7.3 10.1 


1 11.5 


ns 


'PHL 


7.3 10.1 


1 11.5 



operating characteristics, v"cc = 5 V, = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance per gate 


C|_ = 50 pF, f = 1 MHz 


34 


PF 



PARAMETER MEASUREMENT INFORMATION 



From Output m Tes{ 



Under Test 

i 

(see Note A) 



Point 

C L ?k 



Output \ 50% V C c 
LOAD CIRCUIT X 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 O, i, = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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APPLICATION INFORMATION 

SN74AHC138 



AO- 



A1 

A2- 

A3- 
A4- 



Vcc 



r 



r 



1 



BIN/OCT 



EN 



SN74AHC138 



BIN/OCT 



EN 



SN74AHC138 



BIN/OCT 



EN 



15 







13 


s. 


12 




11 




10 




g 




7 




15 




14 




13 




12 




11 




10 




9 




7 




15 


s. 


14 




13 






11 




10 




9 




7 



9 

10 

11 

12 

13 

14 

15 



16 
17 
18 
19 
20 
21 
22 
23 



Figure 2. 24-Blt Decoding Scheme 
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APPLICATION INFORMATION 

SN74AHC138 



AO 



A1 
A2 



vcc- 

A3 
A4 



r 



r 



4> 



r 



BIN/OCT 



EN 



SN74AHC138 



BIN/OCT 



EN 



SN74AHC138 



EN 



SN74AHC138 



BIN/OCT 



EN 



s 


14 




13 


>- 


12 


s 


11 




10 




9 




7 








13 




12 


s 


11 




10 


9 




7 


15 




14 




13 




12 




11 


S 


10 


X 


9 


\ 


7 




15 


"s 


14 




13 


s 


12 


s 


11 


■x 


10 




9 


X 


7 



8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 



24 
25 
26 
27 
28 
29 
30 
31 



Figure 3. 32-Bit Decoding Scheme 
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SN74AHC139 



• Operating Range: 2-V to 5.5-V Vqc 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed Specifically for High-Speed 



SCLS259B - 



DECEMBER 1995- 



1996 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



Memory Decoders and Data Transmission 
Systems 

• Incorporates Two Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline (DB), 



Thin Shrink Small-Outline (PW) Packages, 



and Standard Plastic (N) DIPs 
description 




The SN74AHC1 39 is a dual 2-line to 4-line decoder/demultiplexer designed for 2-V to 5.5-V Vcc operation. This 
device is designed to be used in high-performance memory-decoding or data-routing applications requiring very 
short propagation delay times. In high-performance memory systems, this decoder can be used to minimize 
the effects of system decoding. When used with high-speed memories utilizing a fast enable circuit, the delay 
times of this decoder and the enable time of the memory are usually less than the typical access time of the 
memory. This means that the effective system delay introduced by the decoder is negligible. 

The active-low enable (G) input can be used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its 
driving circuit. 

The SN74AHC139 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 





INPUTS 


OUTPUTS 


G 


SELECT 


B 


A 


YO 


Y1 


Y2 


Y3 




H 


X 


X 


H 


H 


H 


H 






L 


L 


L 


H 


H 


H 




L 


L 


H 


H 


L 


H 


H 




L 


H 


L 


H 


H 


L 


H 




L 


H 


H 


H 


H 


H 


L 



UJ 

> 

UJ 

tr 
o. 



o 
tr 
o. 
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SN74AHC139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 



logic symbols (alternatives)t 

2 






5 




6 




7 


^ 12 




11 


•i 


10 


v. 


9 



1Y0 
1Y1 
1Y2 
1Y3 
2Y0 
2Y1 
2Y2 
2Y3 






s 




s 


7 




12 






10 


s 


9 



1Y0 
1Y1 
1Y2 
1Y3 
2YO 
2Y1 
2Y2 
2Y3 



33 

o 



U 
33 

< 

i 



t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 



Select 
Inputs 



1Q 



1A 



1B-L 



4 N 
— 1Y0 



1Y1 



- 1Y2 



2G 



JS H> 



Inputs 



■* C 



12 



11 



10 



2Y1 



2Y2 



2Y3 



Data 
Outputs 
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SN74AHC139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 



SCLS259B - DECEMBER 1995- REVISED FEBRUARY 1996 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc -0.5 V to 7 V 

Input voltage range, V| (see Note 1 ) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to Vcc + °- 5 v 

Input clamp current, l|« (V| < 0) -20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) ±20 mA 

Continuous output current, Iq (Vo = to Vcc) mA 

Continuous current through Vcc or GND ±75 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .3 W 

DB package 0.55 W 

N package 1 .1 W 

PW package 0.5 W 

Storage temperature range, T stg -65°C to 150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN MAX 


UNIT 


Vcc Supply voltage 


2 5.5 


V 


V| H High-level input voltage 


Vcc-2V 


1.5 


V 


VCC - 3 V 


2.1 


V C C - 5.5 V 


3.85 


V||_ Low-level input voltage 


V C C = 2V 


0.5 


V 


V C C - 3 V 


0.9 


V C C -5.5 V 


1.65 


V| Input voltage 


V C C 


V 


Vq Output voltage 


V C C 


V 


'OH High-level output current 


VCC - 2 V 


-50 


rsft 


Vcc - 3.3 V± 0.3 V 


-A 


mA 


Vcc = 5 V ± 0.5 V 


-8 


l<X Low-level output current 


VCC " 2 V 


50 


VA 


Vcc - 3.3 V ± 0.3 V 


4 


mA 


Vcc = 5 V ± 0.5 V 


8 


At/Av Input transition rise or fall rate 


V C C - 3.3 V± 0.3 V 


100 


ns/V 


V CC = 5 V ± 0.5 V 


20 


Ta Operating free-air temperature 


-40 85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN74AHC139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 

SCLS259B - DECEMBER 1 995 - REVISED FEBRUARY 1 996 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


i to i LrLT«ui i lurio 


vcc 


Ta = 25°C 


MIN MAY 

mm mHA 


UNIT 


MIN TYP MAX 


V H 


lOH - -50 nA 


2V 


1.9 2 


1.9 


V 


3V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 


Iqh —4 mA 


3 V 


2.58 


2.48 


lOH = -8 mA 


4.5 V 


3.94 


3.8 


vol 


lOL - 60 nA 


2V 


0.1 


0.1 


V 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


Iql >4mA 


3V 


0.36 


0.44 


lOL = 8 mA 


4.5 V 


0.36 


0.44 


ll 


V| = Vcc c GND 


5.5 V 


±0.1 


±1 


|*A 


ice 


V|-VccorGND, lo - 


5.5 V 


4 


40 


HA 


Ci 


V| - V C C °r GND 


5V 


4 10 


10 


PF 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


OUTPUT 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tpLH 


AorB 


Y 


C L -15pF 


7.2 11 


1 13 


ns 


'PHL 


7.2 11 


1 13 


'PLH 


5 


Y 


C|_-15pF 


6.4 9.2 


1 11 


ns 


tPHL 


6.4 9.2 


1 11 


'PLH 


AorB 


Y 


C L -50 pF 


9.7 14.5 


1 16.5 


ns 


'PHL 


9.7 14.5 


1 16.5 


'PLH 


S 


Y 


Cl = 50 pF 


8.9 12.7 


1 14.5 


ns 


tPHL 


8.9 12.7 


1 14.5 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


OUTPUT 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


'PLH 


AorB 


Y 


C|_= 15 pF 


5 7.2 


1 8.5 


ns 


tPHL 


5 7.2 


1 8.5 


'PLH 


G" 


Y 


C[_ = 15 pF 


4.4 6.3 


1 7.5 


ns 


'PHL 


4.4 6.3 


1 7.5 


'PLH 


AorB 


Y 


C|_ = 50pF 


6.5 9.2 


1 10.5 


ns 


'PHL 


6.5 9.2 


1 10.5 


'PLH 


5 


Y 


Cl = 50 pF 


5.9 8.3 


1 9.5 


ns 


'PHL 


5.9 8.3 


1 9.5 
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SN74AHC139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 



SCLS259B- DECEMBER 1995- REVISED FEBRUARY 1996 



operating characteristics, Vrjc = 5 V, T A = 25°C 





PARAMETER 




TEST CONDITIONS 


TYP 


UNIT 


Cpd 


Power dissipation capacitance per gate 




C|_ . 50 pF. f . 1 MHz 


26 


pF 



PARAMETER MEASUREMENT INFORMATION 



From Output 
Under Test" 



Test 
Point 



Input 
(see Note B) 




A) 



LOAD CIRCUIT 



Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zrj = 50 £2, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 



Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



2-67 



2-68 



SN74AHC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS251- OCTOBER 1995 



□B, DW, N, OR PW PACKAGE 
(TOP VIEW) 



• Operating Range: 2-V to 5.5-V Vqc 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

This octal buffer/driver is designed specifically to 
improve both the performance and density of 
3-state memory-address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The SN74AHC240 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs. When 
OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

The SN74AHC240 is characterized for operation from -40°C to 85°C. 



10E[ 


— C7 

1 


20 


]v cc 


1A1 [ 


2 


19 


]20E 


2Y4[ 


3 


18 


] 1Y1 


1A2[ 


4 


1/ 


]2A4 


2Y3[ 


5 


16 


j 1Y2 


1A3[ 


6 


15 


]2A3 


2Y2[ 




14 


]1Y3 


1A4[ 


8 


13 


]2A2 


2Y1 [ 


9 


12 


]1Y4 


GND[ 


10 


11 


]2A1 









FUNCTION TABLE 
(each buffer) 


INPUTS 


OUTPUT 


OE A 


Y 


L H 


L 


L L 


H 


H X 


Z 



logic symbolt 



10E - 



^ EN 



1A1 
1A2 
1A3 
1A4 



2 


> V 


18 


4 








6 




14 




8 















1Y1 
1Y2 
1Y3 
1Y4 



2A1 
2A2 
2A3 
2A4 



19 k 


EN 

n r 




11 


9 


> V 


13 




7 




15 




6 




17 




3 











2Y1 
2Y2 
2Y3 
2Y4 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 



EPIC is a trademark ol Texas Instruments Incorporated. 
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3N74AHC240 

OCTAL BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCLS251 - OCTOBER 1995 



logic diagram (positive logic) 

101 — 



1A1 



1A2 



1A3 



1A4 



20E 



1Y1 



2A1 



11 



16 



1Y2 



2A2 



13 



14 



12 



1Y3 



1Y4 



2A3 



2A4 



- — 



2Y1 



2Y2 



5 



2Y3 



17 



2Y4 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V CC -0.5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to Vcc f °- 5 v 

Input clamp current, l||< (V| < or V| > Vcc) -20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) ±20 mA 

Continuous output current, Irj (Vo = to Vcc) ±25 mA 

Continuous current through Vcc or GND ± 75 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 1 50°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN74AHC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS251 - OCTOBER 1995 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 






2 


5.5 


V 








V C C=2V 


1.5 




VlH 


High-level input voltage 




VCC - 3 V 


2.1 


V 








V C C - 5.5 V 


3.85 










V C C - 2 V 


0.5 




V|L 


Low-level input voltage 




V C C - 3 V 


0.9 


V 




V C C = 5.5 V 


1.65 




V| 


Input voltage 









VCC 


V 


vo 


Output voltage 









VCC 


V 






' 


V C C=2V 


-50 


HA 


lOH 


High-level output current 




V C C = 3.3 V ± 0.3 V 


-4 


mA 








V C C - 5 V ± 0.5 V 


-8 








V C C = 2 V 


50 


HA 


lOL 


Low-level output current 




Vcc = 3.3 V ± 0.3 V 


4 


mA 








V C C = 5 V ± 0.5 V 


8 


At/Av 


Input transition rise or fall rate 


V C C = 3.3 V ± 0.3 V 


100 


ns/V 


Vcc = 5 V ± 0.5 V 


20 


T A 


Operating free-air temperature 




-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 




TEST CONDITIONS 


v cc 


T A = 25°C 


MIN MAX 


UNIT 




MIN TYP MAX 








2 V 


1.9 2 


1.9 




VOH 




IOH=-50|iA 


3 V 


2.9 3 


2.9 


V 








4.5 V 


4.4 4.5 


4.4 








l OH = -4 mA 




3 V 


2.58 


2.48 






l H=-8mA 


4.5 V 


3.94 


3.8 










2 V 


0.1 


0.1 


V 






I O L = 50mA 


3 V 


0.1 


0.1 


vol 




4.5 V 


0.1 


0.1 


Iql = 4 mA 


3 V 


0.36 


0.44 






lOL = 8 mA 


4.5 V 


0.36 


0.44 




k 


Data inputs 




V| = Vcc orGND 


5.5 V 


±0.1 


±1 


HA 




Control inputs 




±0.1 


±1 


IOZ+ 






Vo - Vcc °r GND, V| (OE) = V| L or V| H 


5.5 V 


+0.25 


±2.5 


HA 


ice 


V| = V C C °' GND, l = 


5.5 V 


4 


40 


MA 


C| 


V| = V C C °< GND 


5 V 


2.5 10 


10 


pF 


Co 


Vo = Vcc or GND 


5V 


3.5 




PF 



t The parameter Iqz includes the input leakage current. 
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SN74AHC240 

OCTAL BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

S;CLS251- OCTOBER 1995 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 


OUTPUT 
CAPACITANCE 


Ta = 25 C 


MIN MAX 


UNIT 


(OUTPUT) 


Ulkl TVD MAY 
MIN 1 T r MMA 


'PLH 


A 


Y 


C L -15pF 


CI T K 
O.o #.D 




ns 


'PHL 


0.0 I .O 


1 Q 

i y 


<PZH 


OE 


Y 


C|_- 15 pF 


6.6 10.6 


1 12.5 


ns 


IPZL 


6.6 10.6 


1 12.5 


'PHZ 


OE 


Y 


C|_«15pF 


7.8 11.5 


1 12.5 


ns 


tp|_Z 


7.8 11.5 


1 12.5 


'PLH 


A 


Y 


C L -50pF 


7.8 11 


1 12.5 


ns 


'PHL 


7.8 11 


1 12.5 


'PZH 


OE 


Y 


CL-50pF 


9.1 14.1 


1 16 


ns 


'PZL 


9.1 14.1 


1 16 


'PHZ 


OE 


Y 


Cl - 50 pF 


10.3 14 


1 16 


ns 


'PLZ 


10.3 14 


16 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


OUTPUT 
CAPACITANCE 


Ta = 25'C 


MIN MAX 


UNIT 


MIN TYP MAX 


'PLH 


A 


Y 


C L -15pF 


3.6 5.5 


1 6.5 


ns 


'PHL 


3.6 5.5 


1 6.5 


'PZH 




Y 


CL-15pF 


4.7 7.3 


1 8.5 


ns 


'PZL 


OE 


4.7 7.3 


1 8.5 


'PHZ 


OE 


Y 


Ci_-15pF 


5.2 7.2 


1 8.5 


ns 


'PLZ 


5.2 7.2 


1 8.5 


'PLH 


A 


Y 


Cl - 50 pF 


5.1 7.5 


1 8.5 


ns 


'PHL 


5.1 7.5 


1 8.5 


'PZH 


OE 




C L -50pF 


6.2 9.3 


1 10.5 


ns 


'PZL 


Y 


6.2 9.3 


1 10.5 


'PHZ 


OE 


Y 


Cl - 50 pF 


6.7 9.2 


1 10.5 


ns 


'PLZ 


6.7 9.2 


1 10.5 



output-skew characteristics, Cl = 50 pF (see Note 4) 







Ta = 25°C 






PARAMETER 


vcc 


MIN MAX 


MIN MAX 


UNIT 


'sk(o) Output skew 


3.3 V ± 0.3 V 


1.5 


1.5 




5V±0.5V 


1 


1 


ns 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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SN74AHC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS251- OCTOBER 1995 



noise characteristics, Vcc = 5 V, Cl = 50 pF, Ta = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) Quiet output, maximum dynamic Vql 


0.6 


V 


v OL(V) Q uiet output, minimum dynamic Vql 


-0.6 


V 


v OH(V) Quiet output, minimum dynamic Vqh 


4.6 


V 


V|H(D) High-level dynamic input voltage 


3.5 


V 


V IL(D) Low-level dynamic input voltage 


1.5 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 v > T A = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


C L - 50 pF, f - 1 MHz 


10 


PF 



PARAMETER MEASUREMENT INFORMATION 

„ v cc 



1 kn 



S1 



O open 



■ win wuiHUt , 

Under Test 


» 


wv 


° GND 


c L a 

(see Note A) 









LOAD CIRCUIT 



Input 



In-Phase 
Output 



Out-of-Phase 
Output 




VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Waveform 1 
S1 to Vcc 
(see Note B) 

Output 
Waveform 2 
S1 to GND 
(see Note B) 



TEST 


81 


tPLtftPHL 
tPLZ'tpZL 
tPHZ'tPZH 


Open 

V CC 
GND 



Output 
Control 
(low-level 



50% V C C / 50% Vcc 



tPZL -t>| 



I 



•PLZ" 



vcc 



ov 



vcc 



0.3 V 



tPZH -*\ ft- 



| tPHZ-*| |4- 



VOL 



r i 

^50% Vcc \J 



VOH 

Vqh- 0.3 V 



0V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo - 50 O, t r - 3 ns, tf - 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS226B - OCTOBER 1995- REVISED FEBRUARY 1996 



DB, DW, N, OR PW PACKAGE 

Crop view) 



• Operating Range: 2-V to 5.5-V V C c 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

This octal buffer/driver is designed specifically to 
improve both the performance and density of 
3-state memory-address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The SN74AHC244 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs. When 
OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

The SN74AHC244 is characterized for operation from -40°C to 85°C. 




logic symbolt 



10E 

1A1 
1A2 
1A3 
1A4 



^ EN 



FUNCTION TABLE 
(each buffer) 


INPUTS 


OUTPUT 


Of A 


Y 


L H 


H 


L L 


L 


H X 


Z 



2 


> V 


18 


4 


16 




6 




14 




8 




12 











1Y1 
1Y2 
1Y3 
1Y4 



20E 

2A1 
2A2 
2A3 
2A4 



19 



^ EN 



11 


> V 


9 


13 




7 




15 




5 




17 


3 









2Y1 
2Y2 
2Y3 
2Y4 



TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 

156 - — c O — 



1A1 



1AZ 



1A3 



1A4 



2 



{5= 



18 



1Y1 



16 



1Y2 



14 



1Y3 



12 



1Y4 



2A1 



2A2 



2A3 



2A4 



11 



13 



15 



17 



2Y1 



2Y2 



2Y3 



2Y4 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc -0.5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vo (see Note 1) -0.5 V to Vcc + °- 5 v 

Input clamp current, Iik (V| < or V| > Vcc) -20 mA 

Output clamp current, Iok ( v o < or Vq > Vcc) ±2° roA 

Continuous output current, Iq (Vq = to Vcc) 1:25 mA 

Continuous current through Vcc or GND ±7 5 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1.3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 






MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 




■ 


V CC v 


1.5 




V IH 


High-level input voltage 


V CC = JV 


2.1 


V 






V CC = v 


3.85 









vcc = ^ v 


0.5 




V IL 


LOw-ievei inpui voltage 


V CC J v 


0.9 


V 






V CC v 


1.65 




V) 


Input voltage 







vcc 


V 


v O 


Output voltage 







vcc 


V 






V CC - ^ v 


-50 




lOH 


High-level output current 


Vcc - 3.3 V ± 0.3 V 


•4 


mA 






Vcc = 5 V ± 0.5 V 


-8 






V C C - 2 V 


50 


|*A 


lOL 


Low-level output current 


V C C - 3.3 V± 0.3 V 


4 


mA 






V C C = 5V±0.5V 


8 


At/Av 


Input transition rise or fall rate 


V C C - 3-3 V± 0.3 V 


100 


ns/V 


V C C = 5 V ± 0.5 V 


20 


TA 


Operating free-air temperature 




-40 


85 


°c 


NOTE 3: 


Unused inputs must be held high or low to prevent them from floating. 











electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v C c 


Ta = 25°C 




MIN MAX 


UNIT 


MIN TYP MAX 






2V 


1.9 2 




1.9 




VOH 




l O H--50(iA 


3 V 


2.9 3 


2.9 


V 




4.5 V 


4.4 4.5 


4.4 




lOH - -4 mA 


3V 


2.58 


2.48 






lOH = -8 mA 


4.5 V 


3.94 


3.8 


vol 






2 V 


0.1 


0.1 






IOL-50nA 


3 V 


0.1 


0.1 






4.5 V 


0.1 


0.1 


V 




'OL "* 4 mA 


3V 


0.36 


0.44 




lOL - 8 mA 


4.5 V 


0.36 


0.44 




N 


Data inputs 


V| - Vcc °< GND 


5.5 V 


±0.1 


±1 


pi 


Control inputs 


±0.1 


±1 


toz 


Vo - V CC or GND, V| (OE) = V|L or V| H 


5.5 V 


±0.25 


±2.5 


lift 


tec 


V| = Vcc°rGND, Iq-0 


5.5 V 


4 


40 


HA 


Ci 


V| =■ V C c or GND 


5 V 


2 10 


10 


pF 


Co 


Vq- Vcc Of GND 


5 V 


3.5 




PF 



Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



2-77 



SN74AHC244 

OCTAL BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCLS226B - OCTOBER 1995- REVISED FEBRUARY 1996 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


OUTPUT 
CAPACITANCE 


• A = " " 


MIN MAX 


UNIT 


MIKI TVD MAY 
ml FN 1 Tr mMA 




'PLH 


A 


Y 


C L =15pF 


CO OA 
O.o 0.** 


1 1 u 


ns 


'PHL 


R R R A 
O.O o.t 


I l u 


'PZH 


OE 


Y 


C|_-15pF 


6.6 10.6 


1 12.5 


ns 


'PZL 


6.6 10.6 


1 12.5 


'PHZ 


OE 


Y 


C L = 15pF 


5 9.7 


1 11 


ns 


'PLZ 


5 9.7 


1 11 


'PLH 


I A ■ 


Y 


Cl = 50 pF 


8.3 11.9 


1 13.5 


ns 


'PHL 


8.3 11.9 


1 13.5 


<PZH 


OE 


Y 


C L = 50pF 


9.1 14.1 


1 16 


ns 


<PZL 


9.1 14.1 


1 16 


'PHZ 


OE 


Y 


Cl = 50 pF 


10.3 14 


1 16 


ns 


'PLZ 




10.3 14 


] — 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


OUTPUT 


Ta = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 




IN TYP 


MAX 


'PLH 


A 


Y 


C L =15pF 




3.9 


5.5 


1 6.5 


ns 


'PHL 






3.9 


5.5 


1 6.5 


'PZH 


OE 




C|_ = 15pF 




4.7 


7.3 


1 8.5 


ns 


'PZL 


Y 




4.7 


7.3 


1 8.5 


'PHZ 


OE 




C|_»15pF 




5 


7.2 


1 8.5 


ns 


'PLZ 


Y 




5 


7.2 


1 8.5 


'PLH 


A 




Cl - 50 pF 




5.4 


7.5 


1 8.5 


ns 


'PHL 


Y 




5.4 


7.5 


1 8.5 


'PZH 


OE 


Y 


C L = 50 pF 




6.2 


9.3 


1 10.5 


ns 


'PZL 




6.2 


9.3 


1 10.5 


'PHZ 


OE 


Y 


Cl - 50 pF 




6.7 


9.2 


1 10.5 


ns 


'PLZ 




6.7 


9.2 


1 10.5 



output-skew characteristics, C|_ = 50 pF (see Note 4) 






T A = 25"C 


MIN MAX 


UNIT 


PARAMETER 




v cc 


MIN MAX 


'sk(o) Output skew 


3.3 V±0.3 V 


1.5 


1.5 




5 V ± 0.5 V 


1 


1 


ns 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Vcc = 5 V, Cl = 50 pF, Ta = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) Quiet output, maximum dynamic Vql 


0.5 


V 


VOL(V) Quiet output, minimum dynamic Vol 


-0.2 


V 


Vqh(V) Quiet output, minimum dynamic Vqh 


4.8 


V 


V IH(D) High-level dynamic input voltage 


3.5 


V 


V|L(D) Low-level dynamic input voltage 


1.5 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


C L - 50 pF, f - 1 MHz 


8.6 


PF 



From Output 
Under Test 



(see Note A) 



PARAMETER MEASUREMENT INFORMATION 

a v cc 



1 kQ 

-Wv- 



LOAD CIRCUIT 



*y O open 



GND 



TEST 


S1 


tPLH'tPHL 
tPLZ'tPZL 
tpHZ'tpZH 


Open 

vcc 

GND 




Out-ot-Phase 
Output 



VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1 to V C c 
(see Note B) 

Output 
Waveform 2 
S1 to GND 
(see Note B) 



50% V C C 



tpzL -f>i k- 



50% V C C 

\ 5o%v cc| j^ oTT 



tPLZ 



VCC 

ov 



v cc 



0.3 V 



tPZH -*| f*- 



| tpHZ-»( W- 



^50% V CC \J 



Vqh- 0.3 V 



vol 

VOH 

- ov 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: 



Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 £2, t r = 3 ns, tf = 3 ns. 
The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range: 2-V to 5.5-V V cc 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 



description 




This octal bus transceiver is designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 

The SN74AHC245 allows data transmission from the A bus to the B bus or from the_B bus to the A bus, 
depending upon the logic level at the direction-control (DIR) input. The output-enable (OE) input can be used 
to disable the device so that the buses are effectively isolated. 

The SN74AHC245 is characterized for operation from -~40°C to 85°C. 

FUNCTION TABLE 



INPUTS 


OUTPUT 


OE DIR 


L L 
L H 
H X 


B data to A bus 
A data to B bus 
Isolation 



EPIC is a trademark ot Texas Instruments Incorporated. 
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logic symboit 



OE 
DIR 



A1 

A2 
A3 
A4 
A5 
A6 
A7 
A8 



19 





G3 




3EN1 [BA] 




3EN2[AB] 






r 



logic diagram (positive logic) 



DIR 



[=5 



Oi 



V 1 



2V 



-4* 



18 



17 



16 



15 



14 



13 



12 



B1 

B2 
B3 
B4 
B5 
B6 
B7 
B8 



A1 



^-01 



-^1 l » B1 



To Seven Other Channels 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc -0 - 5 V to 7 V 

Input voltage range, V| (see Note 1 ) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|« (V| < 0) -20 mA 

Output clamp current, Iok ( v O < or Vo > Vcc) ±2° mA 

Continuous output current, lo (Vo = to Vcc) ±25 m & 

Continuous current through Vcc or GND \ ±75 mA 

Maximum power dissipation at TX = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1.6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

$ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


Vcc 


Supply voltage 




2 


5.5 


V 






Vrr - 2 V 


1.5 




V IH 


Hinh lovol innnt vnltnna 

mgri-ievei input vuuage 




2.1 


V 






vcc 3-0 v 


3.85 








Vrr = 2 V 


0.5 




V IL 


I nw-l a\/pI inni it vnltnnp 
luyv icvci uipui vunayc 


Vrr = 3 V 
v OL, ^ v 


0.9 


V 






VCC = 5'5 V 


1.65 




V) 


Input voltage 







VCC 


V 




Output voltage 







vcc 


V 






V C C=2V 


-50 


HA 


lOH 


High-level output current 


V C C = 3.3 V ± 0.3 V 


-4 


mA 






V C C = 5 V ± 0.5 V 


-8 






V CC =2V 


50 


HA 


lOL 


Low-level output current 


Vcc = 3.3 V ± 0.3 V 


4 


mA 






V C C = 5 V ± 0.5 V 


8 


At/Av 


Input transition rise or fall rate 


Vcc = 3.3 V± 0.3 V 


100 


ns/V 


V C C = 5 V ± 0.5 V 


20 




Operating free-air temperature 




-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


l O H=-50nA 


2 V 


1.9 2 


1.9 


V 




3 V 


2.9 3 


2.9 




4.5 V 


4.4 4.5 


4.4 


|q H = -4 mA 


3 V 


2.58 


2.48 


lOH - -8 mA 


4.5 V 


3.94 


3.8 


vol 


lOL = 50 nA 


2 V 


0.1 


0.1 


V 




3 V 


0.1 


0.1 




4.5 V 


0.1 


0.1 


lOL = 4 mA 


3 V 


0.36 


0.44 


lOL = 8 mA 


4.5 V 


0.36 


0.44 


ii 


A or B inputs 


V| - Vcc or GND 


5.5 V 


±0.1 


±1 


HA 


OEor DIR 


±0.1 


±1 


ioz T 


Vo = Vcc or GND. V| (OE) = V| L or V|H 


5.5 V 


±0.25 


±2.5 


HA 


ice 


V| = Vcc or GND, lo = 


5.5 V 


4 


40 


HA 


Ci 


OE or DIR inputs 


V| = Vcc or GND 


5V 


2.5 10 


10 


PF 


C|o 


A or B inputs 


V| = Vcc or GND 


5V 


4 




PF 



t The parameter Iqz includes the input leakage current. 
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switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


OUTPUT 




= 25°C 




MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN 


TYP 


MAX 


tPLH 


A or B 


Bor A 


C|_ = 15 pF 




5.8 


8.4 


1 10 


ns 


tPHL 




5.8 


8.4 


1 10 


'PZH 


OE 


A or B 


C|_ = 15pF 




8.5 


13.2 


1 15.5 


ns 


IPZL 




8.5 


13.2 


1 15.5 


tpHZ 


OE 


AorB 


C|_ = 15 pF 




8.9 


12.5 


1 15.5 


ns 


'PLZ 




8.9 


12.5 


1 15.5 


tPLH 


AorB 


Bor A 


C L = 50 pF 




8.3 


11.9 


1 13.5 


ns 


tPHL 




8.3 


11.9 


1 13.5 


'PZH 


OE 


AorB 


C L = 50 pF 




11 


16.7 


1 19 


ns 


IPZL 




11 


16.7 


1 19 


tPHZ 


OE 


AorB 


C|_ = 50 pF 




11.5 


15.8 


1 18 


ns 


tPLZ 




11.5 


15.8 


1 18 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 


TO 


OUTPUT 


TA 


= 25°C 




MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN 


TYP 


MAX 


tPLH 


AorB 


Bor A 


C L =15pF 




4 


5.5 


1 6.5 


ns 


tPHL 




4 


5.5 


1 6.5 


'PZH 


OE 


AorB 


CL = 15pF 




5.8 


8.5 


1 10 


ns 


'PZL 




5.8 


8.5 


1 10 


tPHZ 


OE 


AorB 






5.6 


7.8 


1 9.2 


ns 


tPLZ 


Cl = 15 pF 




5.6 


7.8 


1 9.2 


tPLH 


AorB 


Bor A 


C L = 50 pF 




5.5 


7.5 


1 8.5 


ns 


tPHL 




5.5 


7.5 


1 8.5 


•PZH 


OE 


AorB 


C|_ = 50 pF 




7.3 


10.6 


1 12 


ns 


*PZL 




7.3 


10.6 


1 12 


tPHZ 


OE 


AorB 


C|_ = 50 pF 




7 


9.7 


1 11 


ns 


tPLZ 




7 


9.7 


1 11 



output-skew characteristics, C|_ = 50 pF (see Note 4) 



PARAMETER 


v cc 


T A = 25°C 


MIN MAX 




MIN MAX 


UNIT 


'sk(o) Output skew 


3.3 V ± 0.3 V 


1.5 


1.5 




5 V ± 0.5 V 


1 


1 


ns 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Vqc = 5 V, Cl = 50 pF, Ta = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vol 


0.9 


V 


v OL(V) Quiet output, minimum dynamic Vql 


-0.9 


V 


VoH(V) Quiet output, minimum dynamic Vqh 


4.3 


V 


V IH(D) High-level dynamic input voltage 


3.5 


V 


V IL(D) Low-level dynamic input voltage 


1.5 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 



operating characteristics, Vqc = 5 V, T A = 25 C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance per transceiver 


Cl - 50 pF, f - 1 MHz 


14 


pF 



PARAMETER MEASUREMENT INFORMATION 



From Output . 
Under Test 



A) 



1 kn 

-Wr 



S1 



v cc 

O Open 
GND 



LOAD CIRCUIT 



Input 



In-Phase 
Output 



Out-of-Phase 
Output 




VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Control 
(low-level 



Output 
H 

S1toV C c 
(see Note B) 

Output 
Waveform 2 
S1 to GND 
(see Note B) 



TEST 


S1 


tPLH'tpHL 
tPLZ'tpzL 
tPHZ'tpZH 


Open 

V CC 
GND 



■50% V C C 



tpZL ~»\ *~ 



50% Vcc 



j tPLZ-*l \*~ 



3 V 



tpzH ->| r«- 



tPHZ-*| j«- 



vcc 
ov 

■>v cc 
vol 



I 



c ^VOH-0.3V V ° H 



. ov 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq = 50 a, t r = 3 ns, t( = 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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Operating Range: 2-V to 5.5-V Vqc 
EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



DB, DW, N, OR PW PACKAGE 



description 



(TOP VIEW) 


nc r 
OE L 


u 

1 


20 


J V CC 


IPE 


2 


19 


]8Q 


1D [ 


3 


18 


]8D 


2D [ 


4 


17 


]7D 


2Q[ 


5 


16 


]7Q 


3Q[ 


6 


15 


]6Q 


3D [ 




14 


]6D 


4D [ 


8 


13 


]5D 


4Q[ 


9 


12 


]5Q 


GND [ 


10 


11 


]le 



The SN74AHC373 is an octal transparent D-type 

latch. 

When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When LE is 
low, the Q outputs are latched at the logic levels 
of the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74AHC373 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each latch) 



INPUTS 


OUTPUT 
Q 


OE LE D 


L H H 


H 


L H L 
L L X 
H X X 


L 

Qo 
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logic symbolt 



ol 

LE 

1D 
2D 
3D 
4D 
5D 
6D 
7D 
8D 



11 



EN 
C1 



logic diagram (positive logic) 



oe-L 



3 


1D > V 


2 


4 


5 




7 




6 




8 




9 




13 


12 




14 


15 




17 


16 




18 




19 











1Q 
20. 
3Q 
4Q 
SQ 
6Q 
70. 
8Q 



LE 



1D 



-O 



C1 
1D 



1Q 



To Seven Other Channels 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc I .. . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) < -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to Vcc + °- 5 v 

Input clamp current, l|« (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iok ( v o < or Vq > Vcc) ± 20 mA 

Continuous output current, lo (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 75 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 1 50°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 





— 





MIN 


MAX 


UNIT 


Vcc 


Supply voltage 




2 


5.5 


V 




— 


V C C = 2 V 


1.5 




VlH 
v In 


High-level input voltage 


VCC - 3 V 


2.1 


V 




V C C " 5.5 V 


3.85 








VCC - 2 V 


0.5 




Vn 

ML 


Low-level input voltage 


VCC = 3 V 


0.9 


V 




V C C - 5.5 V 


1.65 




V| 


■ ' 

Input voltage 







vcc 


V 


Vn 


Output voltage 







vcc 


V 






V C C=2V 


-50 


HA 


lOH 


High-level output current 


V C C - 3.3 V ± 0.3 V 


-4 


mA 






V C C - 5 V ± 0.5 V 


-8 






V C C = 2V 


50 


HA 


lOL 


Low-level output current 


V C c = 3.3 V ± 0.3 V 


4 


mA 






Vcc = 5 V ± 0.5 V 


8 


At/Av 


Input transition rise or fall rate 


V C C = 3.3 V ± 0.3 V 


100 


ns/V 


Vcc = 5 V ± 0.5 V 


20 




Operating free-air temperature 




-40 85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


VOH 


'OH = - 50 nA 


2 V 


1.9 


1.9 


V 


3V 


2.9 


2.9 


4.5 V 


4.4 


4.4 


l 0H = - 4 mA 


3 V 


2.58 


2.48 


Iqh = - 8 mA 


4.5 V 


3.94 


3.8 


vol 


lOL = 50 |iA 


2 V 


0.1 


0.1 


V 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


lOL = 4 mA 


3 V 


0.36 


0.44 


lOL = 8 mA 


4.5 V 


0.36 


0.44 


ii 


V| = Vcc °' G ND 


5.5 V 


±0.1 


±1 


HA 


ioz 


V| = V|HorV||_, Vo = VccofGND 


5.5 V 


±0.25 


±2.5 


HA 


ice 


V| = Vcc or GND, In = 


5.5 V 


4 


40 


HA 


C; 


V| = Vcc or GND 


5 V 


4 10 


10 


pF 


Co 




5V 


6 




PF 
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timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 





T A = 25°C 


MIN MAX 


UNIT 


MIN MAX 


t w Pulse duration, LE high 


5 


5 


ns 


t su Setup time, data before LE-l 


4 


4 


ns 


t n Hold time, data after LEJ. 


1 


1 


ns 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 




T A = 25°C 


MIN MAX 


UNIT 


MIN MAX 


t w Pulse duration, LFhigh 


5 


5 


ns 


t su Setup time, data before LEi 


4 


4 


ns 


th Hold time, data after LEi 


1 


1 


ns 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


D 


Q 


C L = 15 pF 


7.3 11.4 


1 13.5 


ns 


<PHL 


7.3 11.4 


1 13.5 


'PLH 


LE 


Q 


7 11 


1 13 


ns 


tPHL 


7 11 


1 13 


IPZH 


OE 


Q 


7.3 11.4 


1 13.5 


ns 


tPZL 


7.3 11.4 


1 13.5 


tPHZ 


OE 


Q 






ns 


*PLZ 






tPLH 


D 


Q 


C|_ - 50 pF 


9.8 14.9 


1 17 


ns 


'PHL 


9.S 14.9 


1 17 


*PLH 


LE 


Q 


9.5 14.5 


1 16.5 


ns 


*PHL 


9.5 14.5 


1 16.5 


'PZH 


OE 


Q 


9.8 14.9 


1 17 


ns 


tPZL 


9.8 14.9 


1 17 


tPHZ 


OE 


Q 


9.5 13.2 


1 15 


ns 


tPLZ 


9.5 13.2 


1 15 
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switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tpi_n 


D 


Q 


C L -15pF 


5 7.2 


1 8.5 


ns 


'PHL 


5 7.2 


1 8.5 


tp|_H 


LE 


Q 


4.9 7.2 


1 8.5 


ns 


'PHL 


4.9 7.2 


1 8.5 


'PZH 


OE 


Q 


5.5 8.1 


1 9.5 


ns 


'PZL 


5.5 8.1 


1 9.5 


«PHZ 


OE 


Q 






ns 


'PLZ 






'PLH 


D 


Q 


C|_ = 50 pF 


6.5 9.2 


1 10.5 


ns 


'PHL 


6.5 9.2 


1 10.5 


'PLH 


LE 




Q 


6.4 9.2 


1 10.5 


ns 


'PHL 


6.4 9.2 


1 10.5 


'PZH 


OE 


Q 


7 10.1 


1 11.5 


ns 


'PZL 


7 10.1 


1 11.5 


'PHZ 


OE 


Q 


6.5 9.2 


1 10.5 


ns 


'PLZ 


6.5 9.2 


1 10.5 



output-skew characteristics, C L = 50 pF (see Note 4) 



PARAMETER 


VCC 


T A = 25°C 
MIN MAX 


MIN MAX 


UNIT 


'sk(o) Output skew 


3.3 V±0.3 V 


1.5 


1.5 


ns 


5 V±0.5V 


1 


1 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vqc = 5 V, C|_ = 50 pF, = 25°C (see Note 5) 


PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) Quiet output, maximum dynamic Vol 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vol 


-0.8 


V 


v OH(V) Quiet output, minimum dynamic Vqh 




V 


V IH(D) High-level dynamic input voltage 


3.5 




V 


V IL(D) Low-level dynamic input voltage 


1.5 


V 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vqc = 5 V. T A = 25 ° c 


PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


C pc j Power dissipation capacitance 


Cl = 50 pF, f = 1 MHz 


27 


PF 
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PARAMETER MEASUREMENT INFORMATION 



1 kn 



Under Test 


p 


Vv\ « 








(see Note A) 













O open 



GND 



TEST 


S1 


tPLH'tPHL 
tPLZ'tpZL 
tPHZ'tpZH 


Open 

v C c 

GND 



LOAD CIRCUIT 



Input 



X so%vcc X 



Vcc 



50% Vcc 



VOLTAGE WAVEFORMS 
PULSE DURATION 



OV 



Timing Input 



Data Input 




'■ 50% V CC 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Out-of 




Output 



Output 



VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
Slat V C c 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 



: 50% Vqc / 50% V C C 



tpZL ~t\ j*~ 



v cc 
ov 



] tpLZ 

\5Q%vcc| 



VCC 



0.3 V 



vol 



I tpHZ-H W- 

tpzH ->| r«- 

^ 50% VCC X^^V^" 



- OV 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C\_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 £2, t r . 3 ns, tf - 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range: 2-V to 5.5-V Vcc 

• 3-State Outputs Drive Bus Lines Directly 

• EPIC" (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 



3, DW, N, OR PW PACKAGE 
(TOP VIEW) 



OE[ 1 
1Q[ 2 
1D[ 3 
2D[ 4 
2Q[ 5 
3Q[ 6 
3D[ 7 
4D[ 8 
4Q[ 9 
GND [ 11 



T7 



20 ] V cc 
19 ]8Q 
18]8D 
17 j 7D 
16 ]7Q 
15 ] 6Q 
14 ] 6D 
13 ]5D 
12 ] 5Q 
11 ] CLK 



The SN74AHC374 is an octal edge-triggered 
D-type flip-flop that features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN74AHC374 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each flip-flop) 



INPUTS 


OUTPUT 
Q 


OE 


CLK 


D 


L 


T 


H 


H 


L 


T 


L 


L 


L 


H or L 


X 


Qo 


H 


X 


X 


z 
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logic symbolt 



OE 
CLK 

1D 
2D 
3D 
4D 
5D 
6D 
7D 
8D 



11 



EN 



C1 



logic diagram (positive logic) 

— $> — 



3 




2 






5 


4 




7 




6 




8 




9 




13 




12 




14 




15 




17 




16 




18 




19 











1Q 
20 
30 
40 
50 
60 
7Q 
8Q 



CLK 



1D 



C1 
1D 



1Q 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



To Seven Other Channels 
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3D 
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O 
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o 

H 

no 

J3 
< 

m 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc -0-5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|« (V| < 0) - 20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) ± 20 mA 

Continuous output current, lo (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND + 75 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1.6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a Junction temperature of 1 50"C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 









MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 






V C C - 2 V 


1.5 




VlH 


High-level input voltage 


VCC=3V 


2.1 


V 






VCC - 5.5 V 


3.85 






VCC - 2 V 




0.5 




V|L 


Low-level input voltage 


VCC - 3 V 


0.9 


V 






V C C - 5.5 V 


1.65 




V| 


Input voltage 







vcc 


V 


v 


Output voltage 







vcc 


V 


'oh 




VCC - 2 V 


-50 


f* 


High-level output current 


V C C = 3.3 V± 0.3 V 


-4 


mA 




V C C = 5 V±0.5V 


-8 




V C C - 2 V 


50 


MA 


lOL 


Low-level output current 


V C c = 3.3 V± 0.3 V 


4 


mA 






V C C = 5V±0.5V 


8 


At/Av 


Input transition rise or fall rate 


V C C = 3.3 V ± 0.3 V 


100 


ns/V 


Vcc = 5 V ± 0.5 V 


20 










Operating free-air temperature 




-40 


85 


•c 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended o 
otherwise noted) 



free-air temperature range (unless 









T A r 25°C 
MIN TYP MAX 






PARAMETER 


TEST CONDITIONS 


v cc 


MIN MAX 


UNIT 













V H 


IOH=-50nA 


2 V 


1.9 2 


1.9 


V 


3V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 




Iqh --4 mA 


3V 


2.58 


2.48 




4.5 V 


3.94 






lOH = - 8 mA 


3.8 






IOL = 50(iA 


2 V 


0.1 


0.1 






0.1 


0.1 


VOL 


3V 


V 


4.5 V 


0.1 


0.1 


lOL = 4 mA 


3V 


0.36 


0.44 




lOL = 8 mA 


4.5 V 


0.36 


0.44 




I) 


V| = V C C orGND 


5.5 V 


±0.1 


±1 


MA 


loz 


v O = V CC ° r GND 


5.5 V 


±0.25 


±2.5 


pA 


'cc 


V| = Vcc or GND, IO = ° 


5.5 V 


4 


40 


HA 


Ci 


V| - V C c °< GND 


5 V 


4 10 


10 


pF 


Co 


Vq = V C C or GND 


5 V 


6 




PF 
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timing requirements over recommended operating free-air temperature range, 
V cc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 





T A = 25°C 


MIN MAX 


UNIT 




MIN MAX 


tw Pulse duration, CLK high or low 


5 


5.5 


ns 


t su Setup time, data before CLKT 


4.5 


4 


ns 


t n Hold time, data after CLKT 


2 


2 


ns 


timing requirements over recommended operating free-air temperature range, 


Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 




T A = 25°C 


MIN MAX 


UNIT 




MIN MAX 


t w Pulse duration, CLK high or low 


5 


5 


ns 


t su Setup time, data before CLKT 


3 


3 


ns 


t h Hold time, data after CLKT 


. 2 


2 


ns 



switching characteristics over recommended operating free-air temperature range, 





FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 






PARAMETER 


MIN TYP MAX 


MIN MAX 


UNIT 


'max 






C L = 15pF 


80 130 


70 


MHz 




C L = 50 pF 


55 85 


50 


tPLH 


CLK 


Q 




8.1 12.7 


1 15 


ns 


tPHL 


8.1 12.7 


1 15 


tpZH 


OE 


Q 


C|_ = 15 pF 


7.1 11 


1 13 


ns 


•PZL 


7.1 11 


1 13 


tPHZ 


OE 


Q 








ns 


tPLZ 


















•PLH 








10.6 16.2 


1 18.5 




CLK 


Q 




ns 




10.6 16.2 


1 18.5 


<PHL 








*PZH 








1 16.5 




OE 


Q 


C L - 50 pF 


9.6 14.5 


ns 


tPZL 


9.6 14.5 


1 16.5 


tPHZ 


OE 


Q 


10.2 14 


1 16 


ns 




tPLZ 








10.2 14 
I 


1 16 
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switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


. 

'max 




C|_- 15 pF 


130 185 


110 


MHz 


C L = 50 pF 


85 120 


75 


*PLH 


CLK 


Q 


p. _ ic n F 
U|_ = i o pr 


5.4 8.1 


1 9.5 


ns 


tPHL 


5.4 8.1 


1 9.5 


tPZH 


OE 


Q 


5.1 7.6 


1 9 




tPZL 


5.1 7.6 


1 9 


tPHZ 


OE 


Q 






ns 


tpLZ 






tPLH 


CLK 


Q 


Cl - 50 pF 


6.9 10.1 


1 11.5 


ns 


tPHL 


6.9 10.1 


1 11.5 


tPZH 


OE 


Q 


6.6 9.6 


1 11 


ns 


tPZL 


6.6 9.6 


1 11 


tPHZ 


OE 


Q 


6.1 8.8 


1 10 


ns 


tpLZ 


6.1 8.8 


1 10 



output-skew characteristics, Cl = 50 pF (see Note 4) 



PARAMETER 



V C C 



T A = 25°C 



MIN MAX 



MAX 



UNIT 



'sk(o) 



Output skew 



3.3 V ±0.3 V 



1.5 



1.5 



5 V ± 0.5 V 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vqc = 5 V, Cl = 50 pF, Ta. = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vql 


0.8 


V 


v OL(V) Q uiet output, minimum dynamic Vql 


-0.8 


V 


VOH(V) Quiet output, minimum dynamic Voh 






V 


V|H(D) High-level dynamic input voltage 





3.5 


V 


V| L(D) Low-level dynamic input voltage 




1.5 


V 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 




operating characteristics, Vcc = 5 V, Ta = 25°C 








PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


C p d Power dissipation capacitance 


Cl = 50 pF, f = 1 MHz 


32 


pF 
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PARAMETER MEASUREMENT INFORMATION 



From Output 

Under Test 

C L SjK 
(see Note A) 



1 kD 

— W\f- 



v cc 



*}f o open 



GND 



TEST 



tPLZ'tPZL 
tPHZ/<PZH 



S1 



Open 

VCC 
iND 



- 



"0 
J) 
O 
D 
C 



"0 

m 
< 



LOAD CIRCUIT 



Input 



50%V CC ~ 



v cc 



50% Vcc 



ov 



VOLTAGE WAVEFORMS 
PULSE DURATION 



Input 



^ 50% V C C \^0% VCC 



V CC 



OV 



In-Phase 
Output 



Out-of-Phase 
Output 



tPLH -f *| 

v — r 

| j/f- 50% Vcc 



tPHL^« *{ 

vl 



j« ^ tpHL 

■ Vqh 




V H 

50% V C C / 50% V C C 

vol 



VOLTAGE WAVEFORMS 
DELAY TIMES 




Data Input 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1 to Vcc 
(see Note B) 

Output 
Waveform 2 
S1 to GND 
(see Note B) 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



V CC 



50% V C C / 50% Vcc 

- — L ov 

IPZL }*- I 



| tpLZ-*J \*~ 



■K! 



-v cc 



ov 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq = 50 Q, t r = 3 ns, t( = 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS260 - DECEMBER 1995 



DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 



• Operating Range: 2-V to 5.5-V V C c 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHC540 octal buffer/driver is Ideal for 
driving bus lines or buffer memory address 
registers. This device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all corresponding outputs are in the high-impedance state. The outputs provide inverted data when 
they are not in the high-impedance state. 

The SN74AHC540 is characterized for operation from -40°C to 85°C. 

■ 

FUNCTION TABLE 





OE1 [ 


u 

1 


20 . 




All 


2 


19] 




A2[ 


3 


18] 




A3[ 


4 


17] 




A4[ 


5 


16] 




A5[ 


6 


15] 




A6[ 




14i 




A7[ 


8 


13i 




A8[ 


9 


12: 




GND [ 


10 


11] 



INPUTS 


OUTPUT 


OET 


OE2 


A 


Y 


L 


L 


L 


H 


L 


L 


H 


L 


H 


X 


X 


Z 


X 


H 


X 


Z 



EPIC is a trademark of Texas Instruments Incorporated. 
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logic symbolt 



OE1 



A1 
A2 
A3 
A4 
AS 
A6 
A7 
A8 



1 


& 


EN 











logic diagram (positive logic) 

0E1 



18 





17 




16 




15 






13 




12 




11 



Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Y8 



A1-i 



-JL yi 



To Seven Other Channels 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc -0 - 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to V cc + 0.5 V 

Input clamp current, l|« (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iok (Vo < or V Q > Vcc) ± 20 mA 

Continuous output current, Iq (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 75 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 





MIN MAX 


UNIT 


Vcc Supply voltage 


2 5.5 


V 




V C C=2V 


1.5 


V 


V|H High-level input voltage 


V C C - 3 V 


2.1 


V C C - 5.5 V 


3.85 


V|l Low-level input voltage 


V CC -2V 


0.5 


V 


VCC - 3 V 


0.9 


VCC - 5-5 V 


1.65 


V| Input voltage 


V C C 


V 


Vq Output voltage 


V C C 


V 




V C C=2V 


-50 


||A 


lOH High-level output current 


Vcc = 3.3 V ± 0.3 V 


-4 


mA 


Vcc = 5 V±0.5V 


-8 




VCC = 2 V 


50 


HA 


'OL Low-level output current 


Vcc - 3-3 V ± 0.3 V 


4 


mA 




V C c = 5 V ± 0.5 V 


8 


At/Av Input transition rise or fall rate 


V C C = 3.3 V ± 0.3 V 


100 


ns/V 


V C C = 5 V ± 0.5 V 


20 


Ta Operating free-air temperature 




-40 85 


•c 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


vcc 


TA 


= 25°C 


MIN MAX 


UNIT 


MIN 


TYP MAX 








2V 


1.9 


2 


1.9 








lOH - - 50 |iA 




3 V 


2.9 


3 


2.9 




VOH 






4.5 V 


4.4 


4.5 


4.4 


if 






Iqh - - 4 mA 


3 V 


2.58 


2.48 








lOH = - 8 mA 


4.5 V 


3.94 


3.8 












2V 


0.1 


0.1 








l OL = 50^ 




3V 


0.1 


0.1 




vol 






4.5 V 


0.1 


0.1 


V 






lOL - 4 mA 


3V 


0.36 


0.44 






Iql - 8 mA 


4.5 V 


0.36 


0.44 




ii 


Data inputs 


V| - Vcc or GND 




5.5 V 


±0.1 


±1 


MA 


Control inputs 




±0.1 


±1 


IOZ T 


Vo ■ V CC or GND, 


V|(OE)-V| L orV| H 


5.5 V 


±0.25 


±2.5 


ma 


ice 


V|-V C c or GND, 


Iq-0 


5.5 V 


4 


40 


liA 


Ci 


V|- V C c or GND 


5V 


4 10 


10 


PF 


Co 


V| = V C c or GND 


5 V 


6 







t For I/O pins, the parameter l z includes the input leakage current. 
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switching characteristics over recommended operating free-air temperature range, 
v"cc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 


Ta = 25°C 
MIN TYP MAX 


MIM MAY 
MIPJ MAX 


1 IMIT 

UNI 1 










•PLH 


A 
f\ 


Y 




4.8 7 


1 8.5 




'PHL 




4.8 7 


1 8.5 


'PZH 


OE 


Y 


C|_ = 15 pF 


6.8 10.5 


1 12.5 


ns 


tPZL 


6.8 10.5 


1 12.5 


'PHZ 


OE 


Y 






ns 


'PLZ 












'PLH 


A 


Y 




7.3 10.5 


1 12 


ns 


'PHL 






Cl " 50 pF 


7.3 10.5 


1 12 




'PZH 


OE 


Y 


9.3 14 


1 16 


ns 


'PZL 




9.3 14 


1 16 


'PHZ 


OE 


S "Y^^ V 


11.2 15.4 


1 17.5 


ns 


'PLZ 






11.2 15.4 


1 17.5 


switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PA R A M E T E R 


FROM 


TO 


LOAD 


T A = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 






'PLH 


A 


Y 


C L = 15pF 


3.7 5 


1 6 


ns 


'PHL 


3.7 5 


1 6 


'PZH 


OE 


Y 


4.7 7.2 


1 8.5 


ns 


'PZL 


4.7 7.2 


1 8.5 


'PHZ 


OE 


Y 






ns 


'PLZ 












'PLH 


A 


Y 


Cl = 50 pF 


5.2 7 


1 8 


ns 


'PHL 


5.2 7 


1 8 


'PZH 


OE 


Y 


6.2 9.2 


1 10.5 


ns 


'PZL 


6.2 9.2 


1 10.5 


'PHZ 


OE 


Y 




6 8.8 


1 10 


ns 


'PLZ 


6 8.8 


1 10 



■o 

J3 

O 
o 
c 

o 

■o 
JJ 
m 
< 

m 



output-skew characteristics, Cl = 50 pF (see Note 4) 



PARAMETER 


FROM 


TO 


v cc 


Ta = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


MIN TYP MAX 


'sk(o) 


A 


Y 


3.3 V± 0.3 V 


1.5 


1.5 




5 V±0.5 V 


1 


1 


ns 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Vcc = 5 V, Cl = 50 pF, Ta = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) Quiet output, maximum dynamic Vol 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vol 


-0.8 


V 


v OH(V) Quie< output, minimum dynamic Voh 




V 


V IH(D) High-level dynamic input voltage 


3.5 


V 


V|L(D) Low-level dynamic input voltage 


1.5 


V 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 v > T A = 25 °C 


PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Cpd Power dissipation capacitance 


Cl = 50 pF, f = 1 MHz 




PF 



PARAMETER MEASUREMENT INFORMATION 



From Output . 
Under Test 



(see Note A) 



1 kn 



v cc 

O Open 
QND 



LOAD CIRCUIT 



Input 
(see Note B) 



In-Phase 
Output 



Out-of-Phase 
Output 




VOLTAGE WAVEFORMS 
DELAY TIMES 





TEST 


S1 




'PLH'tPHL 


Open 




'PLZ"PZL 


Vcc 




tPHZ'tPZH 


QND 


Output 






Control N 


^50% V CC d 




(low-level 


/so% V C C 



vcc 
ov 



tpZL 



Output 
Waveform 1 
S1 at V C c 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 



] tpi-z-*j y- 

\ 5 o%v co : y ^ OL+0 , 3V 



V C C 



tPZH ~*\ (4- 



tPHZ-*l j«- 



VOL 



r i _ 

^50% V C C \^ 



Vqh 

voh- o.3V 

— - ov 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 U t r = 3 ns, tf = 3 ns. 
O Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range: 2-V to 5.5-V Vqc 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHC541 octal buffer/driver is ideal for 
driving bus lines or buffer memory address 
registers. This device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 



DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 




GND 



The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all corresponding outputs are in the high-impedance state. The outputs provide noninverted data 
when they are not in the high-impedance state. 

The SN74AHC541 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 



INPUTS 


OUTPUT 
Y 


Oil OE2 A 


L L L 
L L H 
H X X 
X H X 


N N I 1- 







EP1C is a trademark ot Texas Instruments Incorporated. 
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-u 

o 
o 
c 

o 

-H 

"D 
JJ 

m 
< 

i 



logic symbolt 



logic diagram (positive logic) 



0E1 
OE2 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 



1 


& 


EN 











0E1 
0E2 



19 



2 


1 V 


18 


3 


17 




4 




16 




5 




15 




6 




14 




7 




13 




8 




12 




9 




11 











Y1 
Y2 
Y3 
Y4 
YS 
Y6 
Y7 
Y8 



A1 — [S^- 12 - Y1 



To Seven Other Channels 



TThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc _0 - 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to Vcc + 0.5 V 

Input clamp current, l|« (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iok ( v O < or Vq > Vcc) ± 20 mA 

Continuous output current, lo (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 75 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 






Vcc = 2 v 


1.5 




ftH 


High-level input voltage 


VCC = 3 V 


2.1 


V 






Vcc = 5.5 V 


3.85 








Vcc = 2 V 


0.5 




V|L 


Low-level input voltage 


Vcc = 3 v 


0.9 


V 






V C C = 5-5 V 


1.65 




V| 


Input voltage 








vcc 


V 


vo 


Output voltage 







vcc 


V 






V C C = 2V 


-50 


ftA 


lOH 


High-level output current 


V C C - 3-3 ± 0.3 V 


-4 


mA 






Vcc = 5 ± 0.5 V 


-8 






VCC = 2 V 


50 


HA 


lOL 


Low-level output current 


Vcc - 3-3 + 0.3 V 


4 


mA 






V C C = 5 + 0.5 V 


8 


At/Av 


Input transition rise or fall rate 


Vcc = 3.3 ± 0.3 V 


100 


ns/V 


V C C - 5 + 0.5 V 


20 


T A 


Operating free-air temperature 




-40 


85 


°c 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


Ta = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


VOH 


lOH = - 50 nA 


2V 


1.9 2 


1.9 




V 


3V 


2.9 3 


2.9 


4.5 V 


4.4 4.5 


4.4 


Iqh = - 4 mA 


3V 


2.58 


2.48 


lOH = - 8 mA 




4.5 V 


3.94 


3.8 


vol 




2 V 


0.1 


0.1 


— ' 


lOL = 50 uA 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


lOL = 4 mA 


3V 


0.36 


0.44 


IOL = 8 mA 


4.5 V 


0.36 


0.44 


i| 


Data inputs 


V| = Vcc or GND 


5.5 V 


±0.1 


±1 




Control inputs 


±0.1 


±1 


Iozt 


VO = VCC °f GND, V| (OE) - V| L or V| H 


5.5 V 


±0.25 


±2.5 


HA 


ice 


V| = Vcc or GND, to = o 


5.5 V 


4 


40 


HA 


Ci 


V| = Vcc or GND 


5V 


4 10 


10 


PF 


c 


V| = Vcc or GND 


5V 


6 




PF 



t For input and ouput, Iqz includes the input leakage current. 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


MIKI TVD MAY 


MIN MAX 


UNIT 


tPLH 


A 


Y 


Cl = 15 pF 


1* 7 


1 0.0 


ns 


l PHL 


K 7 


I O.O 


IPZH 


OE 


Y 


6.8 10.5 


1 12.5 


ns 


IPZL 


6.6 10.5 


1 12.5 


»PHZ 


OE 


Y 






ns 


tpLZ 






tPLH 


A 


Y 


C|_ - 50 pF 


7.5 10.5 


1 12 


ns 


•PHL 


7.5 10.5 


1 12 


tpZH 


OE 


Y 


9.3 14 


1 16 


ns 


IPZL 


9.3 14 


1 16 


*PHZ 


5E 


Y 


11.2 15.4 


1 17.5 


ns 


<PLZ 


11.2 15.4 


1 17.5 



switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 v ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


tPLH 


A 


Y 


Ci_ = 15pF 


3.5 5 


1 6 


ns 


tPHL 


3.5 5 


1 6 


IPZH 


OE 


Y 


4.7 7.2 


1 8.5 


ns 


IPZL 


4.7 7.2 


1 8.5 


tPHZ 


OE 


Y 








•PLZ 






ns 


tPLH 


A 


Y 




5 7 


1 8 


ns 


'PHL 


5 7 


1 8 


tPZH 


OE 


Y 


6.2 9.2 


1 10.5 


ns 


tpZL 


C L - 50 pF 


6.2 9.2 


1 10.5 


'PHZ 


5e 


Y 


6 8.8 


1 10 


ns 


*PLZ 


6 8.8 


1 10 



output-skew characteristics, C L = 50 pF (see Note 4) 





FROM 


TO 




T A = 25°C 






PARAMETER 


v cc 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


MIN TYP MAX 








tsk(o) 


A 


Y 


3.3 V ± 0.3 V 


1.5 


1.5 


ns 






5 V±0.5V 


1 


1 



MOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Vcc = 5 V, C|_ = 50 pF, Ta m 25°C (see Note 5) 



PARAMETER 


WIN TYP MAX 


UNIT 


v OL(P) Q uiet output, maximum dynamic Vol 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vql 


-0.8 


V 


Voh(V) Quiet output, minimum dynamic Vqh 




V 


V|H(D) High-level dynamic input voltage 


3.5 


V 


V|L(D Low-level dynamic input voltage 


1.5 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 v > T A = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


Cl = 50 pR f = 1 MHz 




PF 



PARAMETER MEASUREMENT INFORMATION 

. v cc 



From Output 

Under Test 

(see Note A) 



Input 
(see Note B) 



1 kn 

— Wv- 



O Open 



GND 



LOAD CIRCUIT 



In-Phase 
Output 



Out-of-Phase 
Output 




VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1 at V C c 
(see Note C) 



Output 
Waveform 2 
S1 at GND 
(see Note C) 



TEST 


S1 


tPLH'tPHL 
tPLZ'tpZL 
tPHZ'tpZH 


Open 

V CC 
GND 



50% V C C 



50%V C C 



«PZL-*| 



j tPLZ-»l |«- 

V»vcq y ^T 



v cc 
ov 



v cc 



0.3 V . 



•PZH->| 



I 'PHZ 
I* - 



VOL 



jfwph v C c 



JH-0.3V V ° H 
— = 0V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 a t r = 3 ns, tf - 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
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DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 



OE[ 
1D[ 
2D[ 
3D[ 
4D[ 
5D[ 
6D 
7D 
8D 
GND [ 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



• 3-State Outputs Directly Drive Bus Lines 

• EPIC" (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHC573 is an octal transparent D-type 
latch. 

When the latch-enable (LE) input is high, the Q 
outputs follow the data (D) inputs. When LE is low, 
the Q outputs are latched at the logic levels of the 
D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74AHC573 is characterized for operation from -40°C to 85°C. 



]v cc 

hI 

]2Q 
]3Q 
]4Q 
]5Q 
14 ] 6Q 
13 ]7Q 
12 ]8Q 
11 ] LE 



FUNCTION TABLE 
(each latch) 



INPUTS 


OUTPUT 


OE 


LE 


D 


Q 


L 


H 


H 


H 


L 


H 


L 


L • • 


L 


L 


X 


Qo 


H 


X 


X 


2 



■ 



EPIC is a trademark of Texas Instruments Incorporated, 
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logic symbolt 



OE 
LE 

1D 
2D 
3D 
4D 
5D 
6D 
7D 
8D 



11 



EN 
C1 



P— 

1D 



logic diagram (positive logic) 



19 



18 



17 



16 



15 



14 



13 



12 



10 
2Q 
3Q 
4Q 
SQ 
60 
70 
80 



LE^-{>C- 



4> 



1D 



2 



C1 
1D 




10 



To Seven Other Channels 



t This symbol is in accordance with ANSI/IEEE Std 91-1 984 and 
IEC Publication 617-12. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc -0-5 V to 7 V 

Input voltage range, V| (see Note 1 ) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to Vcc + °- 5 v 

Input clamp current, l|« (V| < 0) - 20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) 

±20 mA 

Continuous output current, lo (Vo = to Vcc) + 25 mA 

Continuous current through Vcc or GND ± 75 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T s t g -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 




MIN 


MAX 


UNIT 


VCC 


Supply voltage 






2 


5.5 


V 






V C C = 2V 


1.5 




VlH 


High-level input voltage 


VCC - 3 V 


2.1 


V 






V C C - 5.5 V 


3.85 








VCC = 2 V 




0.5 




V|L 


Low-level input voltage 


VCC - 3 V 


0.9 


V 






V C C = 5.5V 


1.65 




¥l 


Input voltage 









VCC 


V 


vo 


Output voltage 









VCC 


V 






V C C = 2 V 


-50 


ha 


'oh 


High-level output current 


V C c = 3.3 V ± 0.3 V 


-4 


mA 






V CC = 5V±0.5V 


-8 




V C C=2V 


50 


HA 


kx 


Low-level output current 


V C c = 3.3 V ± 0.3 V 


4 


mA 






Vcc = 5V±0.5V 


8 


At/Av 


Input transition rise or fall rate 


V C C - 3.3 V ± 0.3 V 


100 


ns/V 


V C C = 5V±0.5V 


20 


T A 


Operating free-air temperature 






-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


l O H--50nA 


2 V 


1.9 2 


1.9 




V 


3V 


2.9 3 


2.9 




4.5 V 


4.4 4.5 


4.4 


Iqh . - 4 mA 


3 V 


2.58 


2.48 


lOH = - 8 mA 


4.5 V 


3.94 


3.8 


vol 




2 V 


0.1 


0.1 




V 


Id = 50 |iA 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


IqL = 4 mA 


3V 


0.36 


0.44 


lOL = 8 mA 


4.5 V 


0.36 


0.44 


ii 


V| = VCC or GND 


5.5 V 


±0.1 


± 1 


|iA 


ioz 


V| = V||_orV|H, Vo = Vcc or GND 


5.5 V 


±0.25 


2.5 


l«A 


ice 


V| = Vcc or GN D, lo = 


5.5 V 


4 


40 


MA 


C| 


V| - Vcc or G ND 


5 V 


4 10 


10 


PF 


Co 


V| = V CC or GND 


5V 


6 
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timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 





Ta = 25°C 


MIN MAX 


UNIT 




MIN MAX 


t w Pulse duration, LFThigh 


5 


5 


ns 


t su Setup time, data before LE-l 


3.5 


3.5 


ns 


t n Hold time, data after LE4. 


1.5 


1.5 


ns 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 




T A = 25°C 


MIN MAX 


UNIT 




MIN MAX 


t w Pulse duration, LElnigh 


5 


5 


ns 


t su Setup time, data before LEi 


3.5 


3.5 


ns 


t h Hold time, data after LEi 


1.5 


1.5 


ns 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 


LOAD 


T A = 25°C 


MIN MAX 


UNIT 


(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 


tPLH 


D 


Q 


C L = 15pF 


7 11 


1 13 


ns 


tPHL 


7 11 


1 13 


*PLH 


LE 


Q 


7.6 11.9 


1 14 


ns 


tPHL 


7.6 11.9 


1 14 


tpZH 


OE 


Q 


7.3 11.5 


1 13.5 


ns 


tpZL 


7.3 11.5 


1 13.5 


*PHZ 


OE 


Q 






ns 


tPLZ 






tPLH 


D 


Q 


C L = 50 pF 


9.5 14.5 


1 16.5 


ns 


<PHL 


9.5 14.5 


1 16.5 


tPLH 


LE 


Q 


10.1 15.4 


1 17.5 


ns 


'PHL 


10.1 15.4 


1 17.5 


'PZH 


OE 


Q 


9.8 15 


1 17 


ns 


tpZL 


9.8 15 


1 17 


tPHZ 


OE 


Q 


10.7 14.5 


1 16.5 


ns 


tPLZ 


10.7 14.5 


1 16.5 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



DA D A IICTCS 

PARAMETER 


FROM 


TO 


LOAD 


T A = 25°C 


MIN 


MAX 


1 (MIT 
UNI 1 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN TYP 


MAX 


tPLH 




U 




4.5 


6.8 


1 


8 


ns 


tPHL 




4.5 


6.8 


1 


8 


tPLH 


LB 


r\ 




5 


7.7 


1 9 


ns 


tPHL 


*w<|_ = i o pr 


5 


7.7 


1 


9 


tpZH 


OE 


r\ 


5.2 


7.7 


1 


9 


ns 


tPZL 




5.2 


7.7 


1 


9 


tPHZ 


OE 










ns 


tPLZ 


Q 








•PLH 


D 


Q 




6 


8.8 


1 


10 


ns 


•PHL 




6 8.8 


1 


10 


tPLH 


LE 


Q 




6.5 


9.7 


1 11 


ns 


tPHL 


C L = 50 pF 


6.5 


9.7 


1 11 


IPZH 


OE 


Q 


6.7 


9.7 


1 11 


ns 


'PZL 




6.7 


9.7 


1 11 


tPHZ 


OE 


Q 




6.7 


9.7 


1 11 


ns 


tpLZ 




6.7 


9.7 


1 11 



output-skew characteristics, C L = 50 pF (see Note 4) 



PARAMETER 


vcc 


T A = 25°C 


MIN MAX 


UNIT 


MIN MAX 


'sk(o) Output skew 


3.3 V±0.3 V 


1.5 


1.5 


ns 


5 V±0.5 V 


1 


1 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vcc = 5 V, Cl = 50 pF, Ta = 25°C (see Note 5) 


PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) Quiet output, maximum dynamic Vol 


0.8 


V 


VOL(V) Quiet output, minimum dynamic Vol 


-0.8 


V 


v OH(V) Quiet output, minimum dynamic Voh 




V 


V|H(D) High-level dynamic input voltage 


3.5 


V 


V|L(D) Low-level dynamic input voltage 


1.5 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design and for surface-mount packages only. 



operating characteristics, Vcc = 5 V, = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


Cl = 50 pF, f = 1 MHz 


29 


PF 
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PARAMETER MEASUREMENT INFORMATION 

K V CC 



om umpui a 
Under Test 


I 


W. t 


c L - 






(see Note A) 













1 k£2 S1 /" O Open 

"lAA, ' 



GND 





TEST 


S1 




tPLH'tPHL 


Open 




tPLZ'tPZL 


vcc 




tPHZ'tPZH 


GND 



LOAD CIRCUIT 



"0 
J3 

o 

D 
C 

o 

H 

"0 

33 

< 
1 



tw 



Input 



X so%vcc X 



vcc 



50% Vcc 



OV 



Input 



In-Phase 
Output 



Out-of-Phase 
Output 



VOLTAGE WAVEFORMS 
PULSE DURATION 



50% V C C \ 50% V C C 



V 



vcc 

OV 



tPHL 



tPLH —f 1| 

/ i cl *oh 
50% Vcc \ 50% Vcc 
> vol 

vl 1/ V 0H 

\ 50% Vcc / 50% Vcc 



vol 



VOLTAGE WAVEFORMS 
DELAY TIMES 



Timing Input 




Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1 at 2 x Vcc 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



■50% Vcc 



y 50% V C C 

U\ 



tpZL-X M- 

| tpLZ-rf |«- 

\50%V C C| /v O L + 0.3V 
\ ^ 

tpHZ"*l ^~ 



vcc 

OV 

- v cc 
vol 



*PZH -*\ 1*- 
I 



/50%V CC X^ " 



-o73v VoH 

- OV 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo » 50 £2, t r = 3 ns, t( = 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range: 2-V to 5.5-V Vrjc 

• 3-State Outputs Directly Drive Bus Lines 

• EPIC" (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHC574 is an octal edge-triggered 
D-type flip-flop that features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 



DB, DW, N, OR PW PACKAGE 
fJOP VIEW) 



5D[ 



GND [ 



1 


U 

20 


]v C c 


2 


19 


]1Q 


3 


18 


]2Q 


4 


17 


]3Q 


5 


16 


]4Q 


6 


15 


]5Q 


7 


14 


]6Q 


8 


13 


]7Q 


9 
10 


12 


]8Q 


11 


]CLK 



On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN74AHC574 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each flip-flop) 



INPUTS 


OUTPUT 
Q 


OE 


CLK 


D 


L 


T 


H 


H 


L 


T 


L 


L 


L 


H or L 


X 


Qo 


H 


X 


X 


z 



EPIC is a trademark of Texas Instruments Incorporated. 
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logic symbolt 

1 



OE 
CLK 

1D 
2D 
3D 
4D 
5D 
6D 
7D 
8D 



EN 
C1 



logic diagram (positive logic) 



2 


1D V 


19 


3 


18 




4 




17 




5 




16 




6 




15 




7 




14 




8 


13 




9 


12 











1Q 
2Q 
3Q 
4Q 
5Q 
60. 
7Q 
8Q 



OE 
CLK 

1D 



J> 



C1 



1Q 



1D 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
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To Seven Other Channels 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc -0-5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to Vcc + °- 5 v 

Input clamp current, l|« (V| < 0) - 20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) + 20 mA 

Continuous output current, Iq (Vo = to Vcc) + 25 mA 

Continuous current through Vcc or G ND ± 75 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1.6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 









MIN 


MAX 


UNIT 


vcc 


Supply voltage 




2 


5.5 


V 





VCC - 2 V 


1.5 




V|H 


High-level input voltage 


V C C - 3 V 


2.1 


V 




Vcc = 5.5 V 


3.85 








V C C = 2 V 


0.5 




V|L 


Low-level input voltage 


VCC - 3 V 


0.9 


V 






Vcc = 5-5 V 


1.65 




V| 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


V 




V C C=2V 


-50 


|iA 


lOH 


High-level output current 


V C C = 3.3 V ± 0.3 V 


-4 


mA 




V C C = 5 V ± 0.5 V 


-8 






V C C = 2V 


50 


\iA 


tot 


Low-level output current 


V C C = 3.3 V ± 0.3 V 


4 


mA 






V C C = 5V±0.5V 


8 


At/Av 


Input transition rise or fall rate 


V C c = 3.3 V ± 0.3 V 


100 


ns/V 


V C C = 5V±0.5V 


20 


TA 


Operating free-air temperature 




-40 


85 





NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


Ta = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


VOH 




2V 


1.9 2 


1.9 




l O H = -50(iA 


3V 


2.9 3 


2.9 


V 


4.5 V 








4.4 4.5 


4.4 


l 0H = - 4 mA 


3V 


2.58 






2.48 




lOH - - 8 mA 


4.5 V 


3.94 


3.8 










2 V 


0.1 


0.1 


V 


vol 


lOL - 50 |iA 


3V 


0.1 


0.1 


4.5 V 


0.1 


0.1 


Iql = 4 mA 


3V 


0.36 


0.44 






lOL = 8 mA 


4.5 V 


0.36 


0.44 


N 


V| = Vcc or GND 


5.5 V 


±0.1 


±1 


fiA 


ioz 


Vo = Vcc °< GND 


5.5 V 


±0.25 


±2.5 


IfA 


ice 


V| = V C c or GND, lo = 


5.5 V 


4 


40 


liA 


q 


V|. V C c or GND 


5 V 


4 10 


10 


PF 


Co 


Vq-Vcc or GND 


5 V 


6 




pF 
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WITH 3-STATE OUTPUTS 
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timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 





Ta = 25°C 


MIN MAX 


UNIT 




MIN MAX 


t w Pulse duration, CLK high or low 


5 


5.5 


ns 


t su Setup time, data before CLKT 


3.5 


3.5 


ns 


t h Hold time, data after CLKT 


1.5 


1.5 


ns 


timing requirements over recommended operating free-air temperature range, 


V cc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 




T A = 25°C 


MIN MAX 


UNIT 




MIN MAX 


t w Pulse duration, CLK high or low 


5 


5 


ns 


t su Setup time, data before CLKT 


3.5 


3.5 


ns 


t h Hold time, data after CLKT 


1.5 


1.5 


ns 





"0 

JJ 
O 

D 
C 

o 

H 

T3 
JJ 

m 
< 

rn 



switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 





FROM 
(INPUT) 


TO 


LOAD 


T A = 25«C 






PARAMETER 


(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 


MIN MAX 


UNIT 


'max 




C|_ = 15pF 


80 125 


65 


MHz 


C[_ = 50 pF 


50 75 


45 


tPLH 


CLK 


Q 




C|_ = 15 pF 


8.5 13.2 


1 15.5 


ns 


'PHL 


8.5 13.2 


1 15.5 


tpZH 


OE 


Q 


8.2 12.8 


1 15 


ns 


tpZL 


8.2 12.8 


1 15 


tPHZ 


OE 


Q 






ns 


tpLZ 






'PLH 


CLK 


Q 




11 16.7 


1 19 


ns 


'PHL 




11 16.7 


1 19 


<PZH 




• Q 


C L = 50pF 


10.7 16.3 


1 18.5 


ns 


<PZL 


OE 


10.7 16.3 


1 18.5 


'PHZ 


OE 


Q 


11 15 


1 17 


ns 


tPLZ 


11 15 


1 17 
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SN74AHC574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 



switching characteristics over recommended operating free-air temperature range, 
V cc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


'max 




C L = 15pF 


130 180 


110 


MHz 


C L = 50 pF 


85 115 


75 


tpm 


CLK 


Q 


C|_ = 15 pF 


5.6 8.6 


1 10 


ns 


<PHL 


5.6 8.6 


1 10 


tpZH 


OE 


Q 


5.9 9 


1 10.5 


ns 


IPZL 


5.9 9 


1 10.5 


*PHZ 


OE 


Q 






ns 


tp|_Z 






tPLH 


CLK 


Q 


C|_ = 50 pF 


7.1 10.6 


1 12 


ns 


tPHL 


7.1 10.6 


1 12 


tpZH 


OE 


Q 


7.4 11 


1 12.5 


ns 


IPZL 


7.4 11 


1 12.5 


tPHZ 


OE 


Q 


7.1 10.1 


1 11.5 


ns 


tPLZ 


7.1 10.1 


1 11.5 



output-skew characteristics, C|_ = 50 pF (see Note 4) 



PARAMETER 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN MAX 


'sk(o) OutP"' skew 


3.3 V ± 0.3 V 


1.5 


1.5 


ns 


5V±0.5 V 


1 


1 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 



noise characteristics, Vcc = 5 V, C|_ = 50 pF, Ta = 25°C (see Note 5) 



PARAMETER 


MIN 


TYP 


MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vql 




0.8 


V 


v OL(V) Quiet output, minimum dynamic Vql 


-0.8 


V 


v OH(V) Quiet output, minimum dynamic Vqh 






V 


V IH(D) High-level dynamic input voltage 


3.5 


V 


V IL(D) Low-level dynamic input voltage 


1.5 


V 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount r. 


ackage 


s only. 




operating characteristics, Vcc = 5 v > T A = 25°C 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Cpd Power dissipation capacitance 


C|_ = 50 pF, f = 1 MHz 


28 


pF 
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PARAMETER MEASUREMENT INFORMATION 

n V CC 



From Output 

Under Test 

C L 

(see Note A) 



1 kn 



LOAD CIRCUIT 



O Open 



GND 



Input 



v cc 



50% V C C 



0V 



Timing Input 



Data Input 



TEST 


81 


tpLH'tPHL 
»PLZ"PZL 
tPHZ'*PZH 


Open 

vcc 

GND 




VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Input 



In-Phase 
Output 



Out-of-Phase 
Output 




VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1toV CC 



(s 

Output 
Waveform 2 
S1 to GND 
(see Note B) 



50% V C c 



'/oVcc 



tPZL -*\ k- 



v cc 
ov 



\5Q%vcq 

I tpHZ"*| W- 

«pzh i#j r«- 

^50% V CC \^« 



0.3 V 



V C C 
VOL 



VQH-0.3V 



VOH 



~ OV 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq - 50 £2, t r = 3 ns, t( - 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT00 
E-NANDGATE 



SCLS229 - OCTOBER 1 995 



• Inputs Are TTL-Voltage Compatible 

• EPIC" (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



1A [ 1 
1B[ 2 
1Y[ 3 
2A[ 4 
2B [ 5 



2Yfl6 

Packages, and Standard Plastic (N) DIP GND [ 7 



14 ] V CC 
13 ] 4B 
12 ] 4A 
11 ] 4Y 
10 ] 3B 
9 ] 3A 
8 ] 3Y 



description 



The SN74AHCT00 performs the Boolean functions Y = A»BorY = A + Bin positive logic. 
The SN74AHCT00 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each gate) 





INPUTS 


OUTPUT 
Y 




A B 


H H 


L 




L X 


H 






X L 


H 













logic symbolt 
1 



logic diagram (positive logic) 



1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 



10 



12 



13 











6 






8 




11 



1Y 
2Y 
3Y 
4Y 



A 
B 



TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



I 
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SN74AHCT00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 

SCLS229- OCTOBER 1995 . 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 



Supply voltage range, Vcc ~°- 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, V Q (see Note 1) : -0.5 V to 7 V 

Input clamp current, l| K (V| < or V| > V cc ) - 20 mA 

Output clamp current, Iqk ( v < or Vq > Vcc) - 20 mA 

Continuous output current, Iq (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 1 50°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 


4.5 


5.5 


V 


V|H 


High-level input voltage 


2 


V 


V|L 


Low-level input voltage 


0.8 


V 


V| 


Input voltage 





vcc 


V 


vo 


Output voltage 





vcc 


V 


•oh 


High-level output current 


-8 


mA 


lOL 


Low-level output current 


8 


mA 


At/Av 


Input transition rise or fall rate 


20 


ns/V 


TA 


Operating free-air temperature 


-40 


85 


°c 


NOTE 3: 


Unused inputs must be held high or low to prevent them from floating. ■ 









electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


lOH = - 50 nA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH - - 8 mA 


2-5 


2.4 


vol 


lOL - 50 |iA 


4.5 V 


0.1 


0.1 


V 


lOL "BmA 


0.36 


0.44 


h 


V| = V C c or GND 


5.5 V 


±0.1 


±1 


llA 


ice 


V| = Vcc °r GND, '0 = 


5.5 V 


2 


20 


HA 


AlGC* 


One input at 3.4 V, Other inputs at Vcc or GND 


5.5 V 


1.35 


1.5 


mA 


'off 


Vo = 5.5 V 


0V 


0.5 


5 


HA 


Ci 


V| = V C c or GND 


5V 


2 10 


10 


PF 



$ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 




SN74AHCT00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 



switching characteristics over recommended operating free-air temperature range, 
V cc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


'PLH 


A or B 


Y 


C L = 15 pF 


5 6.9 


1 8 


ns 


<PHL 


5 6.9 


1 8 


tPLH 


A or B 


Y 


C L = 50 pF 


5.5 7.9 


1 9 


ns 


tPHL 


5.5 7.9 


1 9 



noise characteristics, Vcc = 5 V, Cl = 50 pF, Ta = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Q uiet output, maximum dynamic Vol 


0.4 0.8 


V 


v OL(V) Quiet output, minimum dynamic Vol 


-0.4 -0.8 


V 


VOH(V) Quiet output, minimum dynamic Vqh 


4.5 


V 


V IH(D) High-level dynamic input voltage 


2 


V 


V IL(D) Low-level dynamic input voltage 


0.8 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 



operating characteristics, Vcc = 5 V, T^ = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C pc j Power dissipation capacitance 


C L = 50 pF, f - 1 MHz 


10.5 


PF 



PARAMETER MEASUREMENT INFORMATION 



From Output m Test 

Under Test 

(see Note A) 



LOAD CIRCUIT 



3V 




In-Phase 
Output 



Out-of-Phase 
Output 



tPHL — W 1\ f *\~lPLH 

1 Vl 1/ V 0H 

\l.5V / 1.5 V 



vol 



VOLTAGE WAVEFORMS 
DELAY TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq - 50 Q, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 



SC^262A^3ECEMBERJ99^JEVISJ 



ED FEBRUARY 1996 



• Inputs Are TTL-Voltage Compatible 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline (DB), 
Thin Shrink Small-Outline (PW) Packages, 
and Standard Plastic (N) DIPs 

description 

This device contains four independent 2-input 
NOR gates that perfor m the Boolean functions 
Y = A • B or Y = A + B in positive logic. 

The SN74AHCT02 is characterized for operation 
from -40°C to 85°C. 



FUNCTION TABLE 
(each gate) 


INPUTS 


OUTPUT 


A B 


Y 


H X 


L 


X H 


L 


L L 


H 



logic symbolt 



1A 
1B 
2A 
2B 
3A 



11 



12 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 




>1 


1 


4 















1Y 



2Y 



3Y 



4Y 



1A 
1B 

2A 
2B 



3> 



1Y 



2Y 



3A 



4A 
4B 



11 
12 



3Y 



4Y 



EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT preview information concerns products in the formative or m . Copyright© 1996, Texas Instruments Incorporated 

S phase ol development. Characteristic data and ottur J/i 
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SN74AHCT02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 



3CLS262A - DECEMBER 1 995 - REVISED FEBRUARY 1 996 . 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 



Supply voltage range, Vcc ~°- 5 v t0 7 v 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to 7 V 

Input clamp current, l| K (V| < 0) -20 mA 

Output clamp current, Iok (Vo < or V > V cc ) -20 mA 

Continuous output current, Iq (Vo = to Vcc) 125 mA 

Continuous current through Vcc or GND ±50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T s t g -65°Cto150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 


4.5 


5.5 


V 


V|H 


High-level input voltage 


2 


V 


V|L 


Low-level input voltage 


0.8 


V 


V| 


Input voltage 





vcc 


V 


vo 


Output voltage 





vcc 


V 


lOH 


High-level output current 


-8 


mA 


lOL 


Low-level output current 


8 


mA 


At/Av 


Input transition rise or fall rate 


20 


ns/V 


TA 


Operating free-air temperature 


-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 




lOH = -50 \iA 




4.5 V 


3.15 3.65 


3.15 


V 


lOH = -8 mA 


2.5 


2.4 


vol 


lOL = 50 nA 




0.1 


0.1 


V 


IOL = 8 mA 


0.36 


0.44 


H 


V| = V C C or GND 


5.5 V 


±0.1 


±1 


|iA 


ice 


V| = Vcc or GND, lo = 


5.5 V 


2 


20 


HA 


AlQC* 


One input at 3.4 V, Other inputs at GND or Vcc 


5.5 V 


1.35 


1.5 


mA 


'off 


Vo = 5.5 V 


OV 


0.5 


5 


liA 


Ci 


V| = V C c or GND 


5 V 


4 10 


10 





t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or V C c- 



Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN74AHCT02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 

SCLS262A- DECEMBER 1995- REVISED FEBRUARY 1996 



switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


LOAD 


T A = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 


'PLH 


AorB 


Y 


C L = 15pF 




1 


ns 


tPHL 




1 


'PLH 


A or B 


Y 


C L - 50 pF 




1 


ns 


tpHL 




1 



noise characteristics, Vqc = 5 V, C L = 50 pF, Ta = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vol 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vol 


-0.8 


V 


v OH(V) Quiet output, minimum dynamic Voh 




V 


V IH(D) High-level dynamic input voltage 


2 


V 


V|L(D) Low-level dynamic input voltage 


0.8 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 



operating characteristics, Vqc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d Power dissipation capacitance 


C|_ = 50 pF, f = 1 MHz 


17 





PARAMETER MEASUREMENT INFORMATION 



From Output 
Under Test" 



> Note A) 



LOAD CIRCUIT 



Test 
Point 



Input 
(see Note B) 



In-Phase 
Output 




Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 £2, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT04 
HEX INVERTER 



SCLS232A- OCTOBER 1995- REVISED FEBRUARY 1996 



• Inputs Are TTL-Voltage Compatible 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



D, DB, N, OR PW PACKAGE 




(TOP VIEW) 


1A[ 


U 

1 


14 


] v cc 


m 


2 


13 


] 6A 


2A [ 


3 


12 


] 6Y 


2Y [ 


4 


11 


] 5A 


3A [ 


5 


10 


]5Y 


3Y [ 


6 


9 


] 4A 


GND [ 


7 


8 


] 4Y 



description 

The SN74AHCT04 contains six independent inverters. The device performs the Boolean function Y = A. 



The SN74AHCT04 is characterized for operation from -40°C to 85°C 



FUNCTION TABLE 
(each Inverter) 



INPUT 
A 


OUTPUT 

Y 


H 


L 


L 


H 



logic symbolt 



1A 
2A 
3A 



SA 



11 



6A 



13 





4 


1Y 
2Y 






s. 


6 


3Y 


\ 


8 


4Y 
5Y 




10 




12 


6Y 



t This symbol is in accordance with ANSI/IEEE Std 91 -1984 and IEC Publication 617-12. 

logic diagram (positive logic) 
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SN74AHCT04 
HEX INVERTER 

SCLS232A - OCTOBER 1995 - REVISED FEBRUARY 1 996 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V CC -0.5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to V cc + 0.5 V 

Input clamp current, Iik (V| < or V| > Vcc) -2 ° mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) mA 

Continuous output current, lo (Vo = to Vcc) ±25 mA 

Continuous current through Vcc or GND ±50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package ............ 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 








4.5 


5.5 


V 


V|H 


High-level input voltage 








2 


V 


V|L 


Low-level input voltage 








0.8 


V 


V| 


Input voltage 











vcc 


V 


v 


Output voltage 











vcc 


V 


lOH 


High-level output current 








-8 


mA 


IQL 


Low-level output current 








8 


mA 


At/Av 


Input transition rise or fall rate 










20 


ns/V 


TA 


Operating free-air temperature 








-40 


85 


•c 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


lOH - -50 nA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH - -8 mA 


2.5 


2.4 


vol 


lOL ' 50 |iA 


4.5 V 


0.1 


0.1 


V 


lOL - 8 mA 


0.36 


0.44 


ii 


V| - Vcc or GND 


5.5 V 


±0.1 


±1 


HA 


ice 


V| = Vcc O' GND, l = 


5.5 V 


2 


20 


|iA 


Alec* 


One input at 3.4 V, Other inputs at Vcc ° r GND 


5.5 V 


1.35 


1.5 


mA 




V| = V C c or GND 


5V 


4 10 


10 


pF 



t- This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 





Texas 
Instruments 

3 " 1 2 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN74AHCT04 
HEX INVERTER 



SCLS232A - OCTOBER 1995 - REVISED FEBRUARY 1996 



switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


A 


Y 


C|_= 15 pF 


4.7 6.7 


1 7.5 


ns 


*PHL 


4.7 6.7 


1 7.5 


tPLH 


A 


Y 


C|_ = 50 pF 


5.5 7.7 


1 8.5 


ns 


tPHL 


5.5 7.7 


1 8.5 



noise characteristics, Vcc = 5 V, C|_ = 50 pF, = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vol 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vql 


-0.8 


V 


V IH(D) High-level dynamic input voltage 


2 


V 


V IL(D) Low-level dynamic input voltage 


0.8 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 v > T A = 25 °C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


C L = 50 pF, f • 1 MHz 


14 


PF 



PARAMETER MEASUREMENT INFORMATION 



From Output 

Under Test 

(see Note A) 



LOAD CIRCUIT 




Out-of-Phase 
Output 



VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq - 50 fi, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 



SCLS237- OCTOBER 1995 



• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



D, OB, N, OR PW PACKAGE 
(TOP VIEW) 



1A [ 1 
1B [ 2 
1Y [ 3 
2A [ 4 
2B [ 5 
2Y [ 6 
GND [ 7 



17 



14 ] V C C 
13 ] 4B 
12 ] 4A 
11 ] 4Y 
10 ] 3B 
9 ] 3A 
8 ] 3Y 



description 

The SN74AHCT08 is a qu adruple 2-input positive-AND gate. The device performs the Boolean functions 
Y = A»BorY = A + B in positive logic. 

The SN74AHCT08 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 



INPUTS 


OUTPUT 
Y 


A B 


H H 
L X 
X L 


H 

L 

L 



logic symbolt 



1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 



1 


& 


3 


2 


6 


4 




5 


8 


9 




10 


11 


12 




13 







1Y 



2Y 



3Y 



4Y 



logic diagram (positive logic) 

:=D — 



TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



EPIC is a trademark ot Texas Instruments Incorporated. 



production data information la currant a ot publication date. _ . Copyright © 1995, Texas Instruments Incorporated 
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SN74AHCT08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 



SCI .S237 - OCTOBER 1 995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc -0.5 V to 7 V 



Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to 7 V 

Input clamp current, l|« (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iqk ( v o < or Vq > Vcc) - 20 mA 

Continuous output current, Iq (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 1 50°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 




Supply voltage 






4.5 


5.5 


V 


V|H 


High-level input voltage 






2 


V 


VlL 


Low-level input voltage 






0.8 


V 


V| 


Input voltage 









vcc 


V 


V'O 


Output voltage 









vcc 


V 


'oh 


High-level output current 






-8 


mA 


lOL 


Low-level output current 






8 


mA 


At/AV 


Input transition rise or fall rate 






20 


ns/V 


TA 


Operating free-air temperature 






-40 


85 


°c 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


lOH = "50 nA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH - -8 mA 


2.5 


2.4 


vol 


lOL - 50 nA 


4.5 V 


0.1 


0.1 


V 


lOL = 8 mA 


0.36 


0.44 


ii 


V| = V C c °r GND 


5.5 V 


±0.1 


±1 


|iA 


ice 


V| = Vcc or GND, l = 


5.5 V 


2 


20 


HA 


Alec* 


One input at 3.4 V, Other inputs at V C c or GND 


5.5 V 


1.35 


1.5 


mA 


'oft 


Vo= 5.5 V 


OV 


0.5 


5 


MA 


Ci 


V| = Vcc or GND 


5 V 


4 10 


10 





t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 
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SN74AHCT08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 



SCLS237 - OCTOBER 1 995 



switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


<PLH 


AorB 


Y 


C[_=15pF 


5 6.9 


1 8 


ns 


tPHL 


5 6.9 


1 8 


'PLH 


AorB 


Y 


C|_ = 50 pF 


5.5 7.9 


1 9 


ns 


tPHL 


5.5 7.9 


1 9 



noise characteristics, Vcc = 5 V, C L = 50 pF, Ta = 25°C (see Note 4) 



PARAMETER 


MIN TYP' MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vol 


0.4 0.8 


V 


v OL(V) Q uiet output, minimum dynamic Vol 


-0.4 -0.8 


V 


V IH(D) High-level dynamic input voltage 


2 


V 


V IL(D) Low-level dynamic input voltage 


0.8 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design tor surface-mount packages only. 



operating characteristics, Vcc = 5 V, T A = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


C L = 50 pF, f = 1 MHz 


18 


pF 



PARAMETER MEASUREMENT INFORMATION 



From Output . 
Under Test 



Test 
Point 




A) 



LOAD CIRCUIT 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq = 50 Cl, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT14 
HEX SCHMITT-TRIGGER INVERTER 



SCLS246A - OCTOBER 1 995 - REVISED JANUARY 1 996 



• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



1A[ 
1Y[ 
2A [ 
2Y [ 
3A [ 
3Y [ 
GND [ 7 



T7 



14 ] V CC 
13 ] 6A 
12 ] 6Y 
11 ]5A 
10 ] 5Y 
9 ]4A 
8 ]4Y 



description 

The SN74AHCT14 contains six independent inverters. The device performs the Boolean function Y = A. 

Each circuit functions as an independent inverter, but because of the Schmitt action, the inverters have different 
input threshold levels for positive- (V-r + ) and for negative-going (Vj_) signals. 



aeration from -40°C to 85°C. 

FUNCTION TABLE 
(each inverter) 





INPUT 


OUTPUT 






A 


Y 






H 


L 






L 


H 





logic symbolt 



1A 
2A - 
3A 
4A 
5A 
6A 



1 


JT 


2 


3 


4 




5 








9 


8 




11 






13 













1Y 
2Y 
3Y 
4Y 
5Y 
6Y 



logic diagram (positive logic) 

a Y 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



EPIC is a trademark of Texas Instruments li 
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SN74AHCT14 

HEX SCHMITT-TRIGGER INVERTER 



S3LS246A- OCTOBER 1995 - REVISED JANUARY 1996 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to 7 V 

Input clamp current, Iik (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) - 20 mA 

Continuous output current, lo (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
lunctional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




4.5 


5.5 


V 


V|H 


High-level input voltage 




2.1 


V 


V|L 


Low-level input voltage 




0.5 


V 


V| 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


V 


lOH 


High-level output current 




-8 


mA 


lOL 


Low-level output current 




8 


mA 


At/Av 


Input transition rise or fall rate 




20 


ns/V 


T A 


Operating free-air temperature 




-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from 
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SN74AHCT14 
HEX SCHMITT-TRIGGER INVERTER 

SCLS246A - OCTOBER 1 995 - REVISED JANUARY 1 996 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


V CC 


T A = 25°C 




UNIT 


MIN TYP MAX 


MIN MAX 


V T+ 

Positive-going input 
threshold voltage 




4.5 V 


2 


p 


V 


5.5 V 


2 


2 


Vt- 

Negative-going input 
threshold voltage 




4.5 V 


0.6 


0.6 


V 


5.5 V 


0.6 


0.6 


AV T 

Hysteresis (Vj + - Vj_) 




4.5 V 


0.4 1.4 


0.4 1.4 


V 


5.5 V 


0.5 1.6 


0.5 1.6 


VOH 


l O H = -50tiA 


4.5 V 


3.15 3.65 


3.15 


V 


l OH = -8mA 


4.5 V 


2.5 


2.4 


VOL 


lOL - 50 nA 


4.5 V 


0.1 


0.1 


V 


lOL - 8 mA 


4.5 V 


0.36 


0.44 


l| 


V| = V C c orGND 


5.5 V 


±0.1 


±1 


HA 


ice 


V| = Vqc or GND. lO - 


5.5 V 


2 


20 




0) 


V| = V C COfGND 


5 V 


2 10 


10 


pF 


switching characteristics over recommended operating free-air temperature range 
Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


Ta = 25«C 




UNIT 


MIN TYP MAX 


MIN MAX 


tPLH 


A 


Y 


C L = 15 pF 


4 7 


1 8 


ns 


<PHL 


4 7 


1 8 


tPLH 


A 


Y 


C|_ = 50 pF 


5.5 8 


1 9 


ns 


tPHL 


5.5 8 


1 9 



noise characteristics, Vqc = 5 V, Cl = 50 pF, T A = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Q uiet output, maximum dynamic Vol 


0.9 


V 


v OL(V) Quiet output, minimum dynamic Vol 


-0.7 


V 


VOH(V) Quiet output, minimum dynamic Vqh 


4.3 


V 


V IH(D) High-level dynamic input voltage 


2.1 


V 


V IL(D) Low-level dynamic input voltage 


0.5 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design and for surface-mount packages only. 



operating characteristics, Vcc = 5 v > T A = 25 C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C pc j Power dissipation capacitance 


C L = 50pF, f=1MHz 


12 


PF 
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SN74AHCT14 

HEX SCHMITT-TRIGGER INVERTER 



I9S - REVISED JANUARY 1996 



PARAMETER MEASUREMENT INFORMATION 



From Output _ 
Under Test 

MM 



Test 
Point 



(see Note A) 



LOAD CIRCUIT 



Input 
(see Note B) 



In-Phase 
Output 



Out-of-Phase 
Output 



1.5 V 



tPLH 



3 



1.5 V 



OV 



W— >L , PHL 



!/ r 

/1.5 V 

L 



I 



i V 0H 



1.5 V 



vol 



l PHL — M 1\ ^— *|-*PLH 

VOH 

1.5 V 

vol 



VOLTAGE WAVEFORMS 
DELAY TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 £}, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT32 

QUADRUPLE 2-INPUT POSITIVE-OR GATE 



SCLS248 - OCTOBER 1995 



• Inputs Are TTL-Voltage Compatible db, n, or pw package 

r (TOP VIEW) 

• EPIC™ (Enhanced-Performance Implanted 



CMOS) Process 

High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 



1A[ 1 
1B [ 2 
1Y[ 3 
2A [ 4 
2B [ 5 
2Y[ 6 



and Standard Plastic (N) DIPs qnd [ 7 



17 



14 ] V CC 
13 ] 4B 
12 ] 4A 
11 ] 4Y 
10 j 3B 
9 j 3A 
8 ] 3Y 



description 

The SN74AHCT32 is a quadruple 2-input positive-OR gate. The device performs the Boolean functions 
Y = A" • B" or Y = A + B in positive logic. 



The SN74AHCT32 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each gate) 



INPUTS 



OUTPUT 
Y 



logic symbolt 



logic diagram (positive logic) 



1A 
1B 



2A 
2B 



3A 

10 

3B IT 

4A 



4B 







13 



>1 



— 







1Y 



6 

2Y 



A 
B 



3Y 



4Y 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noteaji 



Supply voltage range, Vcc -0 - 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to 7 V 

Input clamp current, l|« (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iok ( v O < or Vq > Vcc) - 20 mA 

Continuous output current, lo (Vo = to Vcc) • ± 25 mA 

Continuous current through Vcc or GND ± 50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 



Storage temperature range, T stg -65°Cto150°C 

r Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 








4.5 


5.5 


V 


VlH 


High-level input voltage 








2 


V 


V|L 


Low-level input voltage 








0.8 


V 


V| 


Input voltage 











vcc 


V 


vo 


Output voltage 











vcc 


V 


'OH 


High-level output current 








-8 


mA 


fcDL 


Low-level output current 









8 


mA 


At/Av 


Input transition rise or fall rate 








20 


ns/V 


TA 


Operating free-air temperature 









-40 


85 


°C 


NOTE 3: 


Unused inputs must be held high or low to prevent them from floating. 










electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 


TEST CONDITIONS 


vcc 


T A = 25=C 


MIN 


MAX 


UNIT 


MIN TYP MAX 


VOH 


lOH - - 50 iiA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH " -8 mA 


2.5 


2.4 


vol 


lOL = 50 nA 


4.5 V 


0.1 


0.1 


V 


lOL - 8 mA 


0.36 


0.44 


ii 


V| = Vcc°rGND 


5.5 V 


±0.1 


±1 


uA 


ice 


V| = Vcc °< GND, 


Iq-0 


5.5 V 


2 


20 


uA 


Alec* 


One input at 3.4 V, 


Other inputs at Vcc or GND 


5.5 V 


1.35 


1.5 


mA 


'off 


Vo - 5.5 V 


OV 


0.5 


5 


uA 


Ci 


V| - Vcc or GND 


5V 


2 10 


10 


pF 



t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 
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SN74AHCT32 

QUADRUPLE 2-INPUT POSITIVE-OR GATE 



SCLS248 - OCTOBER 1 995 



switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


AorB 


Y 


C L =15pF 


5 6.9 


1 8 


ns 


>PHL 


5 6.9 


1 8 


tPLH 


AorB 


Y 


C|_ = 50 pF 


5.5 7.9 


1 9 


ns 


tpHL 


5.5 7.9 


1 9 



noise characteristics, Vqc = 5 V, Cl = 50 pF, Ta = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vol 


0.4 0.8 


V 


v OL(V) Quiet output, minimum dynamic Vol 


-0.4 -0.8 


V 


VOH(V) Quiet output, minimum dynamic Voh 


4.1 


V 


V IH(D) High-level dynamic input voltage 


2 


V 


V|L(D) Low-level dynamic input voltage 


0.8 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 



operating characteristics, Vqc = 5 v > T A = 25 ° c 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Qpd Power dissipation capacitance 


C L = 50 pF, 1-1 MHz 


11.5 


PF 



PARAMETER MEASUREMENT INFORMATION 



From Output « Test 

Under Test Point 

Cl4: 
(see Note A) 



LOAD CIRCUIT 




VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z = 50 ft t r = 3 ns, t f » 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 

WITH CLEAR AND PRESET 



SCLS263- DECEMBER 1995 



• Inputs Are TTL-Voltage Compatible 

• EPIC 1 " (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



dual positive-edge- 




The SN74AHCT74 is a 
triggered D-type flip-flop. 

A low level at the pr eset ( PRE) or cl ear (CLR) inputs sets or resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive (high), data at the data (D) input meeting the setup time 
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval, 
data at the D input can be changed without affecting the levels at the outputs. 

The SN74AHCT74 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRE 


CLR 


CLK 


D 


q a 


L 


H 


X 


X 


H L 


H 


L 


X 


X 


L H 


L 


L 


X 


X 


Ht Ht 


H 


H 


T 


H 


H L 


H 


H 


T 


L 


L H 


H 


H 


L 


X 


Qo Qo 



t This configur ation i s n onsta ble; that is, it does not 
persist when PRE or CLR returns to its inactive 
(high) level. 



JEPICjs^rademariajfjBxasHns^^ 
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3N74AHCT74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH CLEAR AND PRESET 

3CLS263- DECEMBER 1995 



logic symboit 



■ 



1PRE 
1CLK 
1D 
1CLR 



2D 
2CLR 



** 


IS 


3 




2 


1 




10 




11 


12 


13 


N 



S 




> C1 




1D 




R 













1Q 



n 



2Q 



8 _ 
2Q 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 



logic diagram, each flip-flop (positive logic) 

PRE 1 



CLK [^o^k^ 



CLR 
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SN74AHCT74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 

WITH CLEAR AND PRESET 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc -0-5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to 7 V 

Input clamp current, l|« (V| < or V| > V cc ) -20 mA 

Output clamp current, I k (Vo < or V > V cc ) -20 mA 

Continuous output current, Iq (Vo = to Vcc) 125 mA 

Continuous current through Vcc or GND ±50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 1 50°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a jun " 
except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 




of 750 mils, 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




4.5 


5.5 


V 


V|H 


High-level input voltage 




2 


V 


V|L 


Low-level input voltage 




0.8 


V 


V| 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


v 


tan 


High-level output current 




-8 


mA 


taL 


Low-level output current 




8 


mA 


At/Av 


Input transition rise or fall rate 


20 


ns/V 


TA 


Operating free-air temperature 




-40 


85 


°c 


NOTE 3: 


Unused inputs must be held high or low to prevent them from floating. 











electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


lOH " "50 nA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH = -8 mA 


2.5 


2.4 


vol 


lOL - 50 nA 


4.5 V 


0.1 


0.1 


V 


lOL = 8 mA 


0.36 


0.44 


f| 


V| = Vcc °< GND 


5.5 V 


±0.1 


±1 


|i£ 


ice 


V| = Vcc °' GND , io - o 


5.5 V 


2 


20 


liA 


Alec* 


One input at 3.4 V, Other inputs at GND or Vcc 


5.5 V 


1.35 


1.5 


mA 


•off 


V = 5.5 V 


V 


0.5 


5 


HA 


Ci 


V| = V C c or GND 


5V 


4 10 


10 


pF 



tThis is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc 
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SN74AHCT74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH CLEAR AND PRESET 

SCLS263 - DECEMBER 1995 



timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



PARAMETER 


Ta = 25°C 


MIN MAX 


UNIT 


MIN MAX 


t w Pulse duration 


PREorCLRlow 


5 


5 


ns 


CLK 


5 


5 


t su Setup time before CLKt 


Data 


5 


5 


ns 


PRE or CLR inactive 


5 


5 


t n Hold time, data after CLKT 





o 


ns 


t rem Minimum removal time 


3.5 


3.5 


ns 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 




'max 








C|_=15pF 


100 160 


80 


MHz 


C|_ = 50 pF 


80 140 


65 


'PLH 


PRE or CLR 


QorQ 


C L =15pF 


7.6 10.4 


1 12 


ns 


tPHL 


7.6 10.4 


1 12 


'PLH 


CLK 


Q or 5 


C|_=15pF 


5.8 7.8 


1 9 


ns 


'PHL 






5.8 7.8 


1 9 


'PLH 


PRE or CLR 


QorQ 


Cl = 50 pF 


8.1 11.4 


1 13 


ns 


tPHL 








8.1 11.4 


1 13 


'PLH 


CLK 


QorQ 


C|_ = 50 pF 


6.3 8.8 


1 10 


ns 


'PHL 






6.3 8.8 


1 10 



noise characteristics, V C c = 5 V, C L = 50 pF, T A = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) 


Quiet output, maximum dynamic Vol 




0.8 


V 


VOL(V) 


Quiet output, minimum dynamic Vol 




-0.8 


V 


v OH(V) 


Quiet output, minimum dynamic Voh 






V 


V|H(D) 


High-level dynamic input voltage 




2 


V 


V IL(D) 


Low-level dynamic input voltage 




0.8 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vqc = 5 V, T A = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C p d Power dissipation capacitance 


C L - 50 pF, f - 1 MHz 


24 


PF 
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SN74AHCT74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 

WITH CLEAR AND PRESET 



SCLS263- DECEMBER 1995 



PARAMETER MEASUREMENT INFORMATION 

From Output _ 
Under Test 



Input 



1.5 V 



VOLTAGE WAVEFORMS 
PULSE DURATION 



Timing Input 
(see Note B) 



Data Input 



1.5 V 



3V 
OV 

3V 
OV 



3V 

I.5V 

OV 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



(see Note A) 



LOAD CIRCUIT 



Test 
Point 



Input 
(see Note B) 



In-Phase 
Output 



1.5 V 



1.5 V 



3V 
OV 



tpLH -j« *j ' PHL 



1.5 V 



tPHL — W" 



1 V 0H 

1.5 V 

vol 



Out-of-Phase 
Output 



"N ^1.5V 



f»— »(-tp L H 

\J V OH 

/ 1.5 V 

L vol 



VOLTAGE WAVEFORMS 
DELAY TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq = 50 n, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 



• Inputs Are TTL-Voltage Compatible 

• EP/C™ (Enti 
CMOS) Prr- 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 



D ' DB ' N ^ R D ^ CKAGE 

(TOP VIEW) 



2B [ 



1 


u 

14 


2 


13 


3 


12 


4 


11 


5 


10 


6 


9 




8 



(DB), Thin Shrink Small-Outline (PW) 
Packag 

description 

The SN74AHCT86 is a_ quadruple 2-input exclusive-OR gate. The device performs the Boolean functions 
Y = A ffi B or Y = AB + AB in positive logic. 

The SN74AHCT86 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each gate) 



INPUTS 


OUTPUT 


A B 


Y 


L L 


L 


L H 


H 


H L 


H 


H H 


L 



logic symbolt 



1A 
1B 
2A 
2B 
3A 



13 



4B 



1 


= 1 


3 


2 


6 


4 




5 


8 


9 




10 


11 


12 




13 







1Y 
2Y 
3Y 
4Y 



TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 



EPIC is a trademark ot Texas Instruments Incorporated. 



production DATA information it current as oi publication oate, _ . Copyright © 1 996, Texas Instruments Incorporated 
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exdusive-OR logic 



An exclusive-OR gate has many applications, some of wl 
symbols. 



EXCLUSIVE OR 



:an be represented better by alternative logic 



O- =0" =30" =0- 



These are five equivalent exclusive-OR symbols valid for an 
be shown at any two ports. 



LOGIC-IDENTITY ELEMENT 







s. 









EVEN-PARITY ELEMENT 



ODD-PARITY ELEMENT 



>n may 




The output is active (low) if 
all inputs stand at the same 
logic level (i.e., A = B). 



1 1 

The output is active (low) if 
an even number of inputs 
(i.e., or 2) are active. 





2k + 1 











absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc _0 - 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to 7 V 

Input clamp current, l|« (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iok ( v < or v > v cc) - 20 mA 

Continuous output current, Iq (V"o = to Vcc) ± 25 mA 

Continuous current through Vcc or GND + 50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T s t g -65°Cto150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



The output is active (high) if 
an odd number of inputs 
(i.e., only 1 of the 2) are 
active. 
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SN74AHCT86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

SCLS250A - OCTOBER 1 995 - REVISED FEBRUARY 1 996 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




4.5 


5.5 


V 


V|H 


High-level input voltage 




2 


V 


V|L 


Low-level input voltage 




0.8 


V 


vi 


Input voltage 







v C c 


V 


vo 


Output voltage 







vcc 


V 


lOH 


High-level output current 




-8 


mA 


lOL 


Low-level output current 




8 


mA 


At/Av 


Input transition rise or fall rate 




20 


ns/V 


T A 


Operating free-air temperature 




-40 


85 


°C 


NOTE 3 


Unused inputs must be held high or low to prevent them from floating. 











electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


I O H = -50mA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH = - 8 mA 


2.5 


2.4 


vol 


l L = 50 nA 


4.5 V 


0.1 


0.1 


V 


lOL = 8 mA 


0.36 


0.44 


ii 


V| = V C C °r GND 


5.5 V 


±0.1 


±1 


MA 


ice 


V| = Vcc or GND, lo = 


5.5 V 


i 


20 


ma 


AI C C T 


One input at 3.4 V, Other inputs at Vqc or GND 


5.5 V 


1.35 


1.5 


mA 


'off 


Vo = 5.5 V 


OV 


0.5 


5 


uA 


0| 


V| = Vcc or G ND 


5V 


4 10 


10 


pF 


t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 

switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


A or B 


Y 


C[_ = 15pF 


5 6.9 


1 8 


ns 


tPHL 


5 6.9 


1 8 


tPLH 


AorB 


Y 


C|_ = 50 pF 


5.5 7.9 


1 9 


ns 


tPHL 


5.5 7.9 


1 9 



noise characteristics, Vcc = 5 V C|_ = 50 pF, = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vol 


0.4 0.8 


V 


Vol(V) Quiet output, minimum dynamic Vql 


-0.4 -0.8 


V 


V IH(D) High-level dynamic input voltage 


2 


V 


V IL(D) Low-level dynamic input voltage 


0.8 


V 



NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
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SN74AHCT86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 
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operating characteristics, Vcc = 5 V, Ta = 25°C 










PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


C L = 50 pF, f = 1 MHz 


18 


pF 


V J 





















PARAMETER MEASUREMENT INFORMATION 



Input 
(see Note B) 



1.5 V 



1.5 V 



3V 
0V 



From Output 
Under Test" 



(see Note A) 



Test 
Point 



tPLH -U— •( «PHL 

1/ — rl v H 

In-Phase /l.5V \ 1.5 V 
Outpu, . ^ Vql 



Out-of-Phase 
Output 



LOAI 



I/— Voh 

f 1.5 V 

vol 



VOLTAGE WAVEFORMS 
DELAY TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zrj = 50 O, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 



SCLS264- DECEMBER 1995 



• Inputs Are TTL-Voltage Compatible 
EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT1 25 quadruple bus buffer gate 
features independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 
When OE is low, the respective gate passes the 
data from the A input to its Y output. 

The SN74AHCT125 is characterized for 
operation from -40°C to 85°C. 



XT 



10E[ 
1A[ 
1Y[ 
20E[ 
2A[ 
2Y[ 6 
GND[ 7 



14 ] Vcc 
13 ] 40E 
12 ]4A 
11 ]4Y 
10 ] 30E 
9 ]3A 
8]3Y 



FUNCTION TABLE 
(each buffer) 



logic symbolt 



1A 
20E 
2A 

30E 
3A 

40E 
4A 



2 




4 




5 


10 


IN 


9 


13 




12 





EN 



11 



1Y 



2Y 



3Y 



4Y 



logic diagram (positive logic) 

4> 



101 — 



1A 



20E 

2A _5 



30E^ 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 





INPUTS 


OUTPUT 






OE A 


Y 






L H 


H 






|**t c 


L 






H X 


Z 





■1Y 



UJ 

LU 
CC 
Q_ 

I- 

o 

Q 
O 
CC 
Q. 



-2Y 



3A 



40E 



4A 



13 



12 



-3Y 



11 



4Y 



EPIC is a trademark of Texas Instruments Incorporated. 

PR0DUCTPREV1EW Information concerns products In the formative or pj_. Copyright © 1995, Texas Instruments Incorporated 
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SN74AHCT125 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCLS264 - DECEMBER 1 995 



o 

D 
C 

o 

H 
"D 

m 
< 

i 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc -0 - 5 V to 7 V 

Input voltage range, V| (see Note 1 ) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to 7 V 

Input clamp current, I|k (V| < 0) - 20 mA 

Output clamp current, Iok ( v O < or Vo > Vcc) - 20 mA 

Continuous output current, lo (Vo = to Vcc) ■ • ■ ■ • ± 25 mA 

Continuous current through Vcc or GND ■ ■ ■ ■ ± 50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package ............ 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are obseived. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

"28 o! )*0>- rr.crt nowsifjqo 

recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 






4.5 


5.5 


V 


V|H 


High-level input voltage 







2 


v 


V|L 


Low-level input voltage 






0.8 


V 


V| 


Input voltage 










vcc 


V 


vo 


Output voltage 









vcc 


V 


'OH 


High-level output current 






-8 


mA 


lOL 


Low-level output current 






8 


mA 


At/Av 


Input transition rise or fall rate 






20 


ns/V 


T A 


Operating free-air temperature 






-40 


85 




°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


l O H=-50nA 


4.5 V 


3.15 3.65 


3.15 


V 


IOH--8mA 


2.5 


2.4 


vol 


'OL = 50 (iA 


4.5 V 


0.1 


0.1 


V 


lOL = 8 mA 


0.36 


0.44 


l| A or OE inputs 


V| = Vcc or GND 


5.5 V 


±0.1 


±1 


|<A 


lOZ 


V| = Vcc or GND 


5.5 V 


±0.25 


±2.5 


HA 


!CC 


V| = Vcc or GND, lo - 


5.5 V 


2 


20 


HA 


Alec* 


One input at 3.4 V, Other inputs at Vcc or GND 


5.5 V 


1.35 


1.5 


mA 


Cj 


V| - Vcc or GND 


5 V 


4 10 


10 


PF 


Co 


Vo ■ Vcc or GND 


5V 


15 




PF 



t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc 



Htm 
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SN74AHCT125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 



switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25=C 
MIN TYP MAX 


MIN MAX 


UNIT 


'PLH 


-X A 


Y 


C[_ = 15 pF 






ns 


«PHL 






<PZH 


OE 


Y 






ns 


•PZL 






tPHZ 


OE 


Y 






ns 


<PLZ 






'PLH 


A 


Y 


C L = 50pF 


I 




ns 


tPHL 






'PZH 


OE 


Y 






ns 


*PZL 






tPHZ 


OE 


Y 


- 






ns 


tPLZ 






output-skew characteristics, Cl = 50 pF (see Note 4) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


VCC 


T A = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


'sk(o) 


A 


Y 


5V±0.5 V 


1 


1 


ns 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 



noise characteristics, \Iqq = 5 V, C|_ = 50 pF, = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) Quiet output, maximum dynamic Vol 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vol 


-0.8 


V 


v OH(V) Quiet output, minimum dynamic Voh 




V 


V IH(D) High-level dynamic input voltage 


2 


V 


V IL(D) Low-level dynamic input voltage 


0.8 


V 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vqc = 5 V, T A = 25°C 


PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Cpd Power dissipation capacitance 


Cl = 50 pF, f . 1 MHz 




PF 
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WITH 3-STATE OUTPUTS 

SCLS264 - DECEMBER 1 995 



PARAMETER MEASUREMENT INFORMATION 



From Output . 
Under Test 



T 



IkQ 

-\w 



o vcc 
*y O open 

o , 



GND 



(see Note A) 



Input 
(see Note B) 




Out-of-Phase 
Output 



VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1 at V C c 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 



TEST 


S1 


tPLH'tPHL 
tPLZ'tPZL 
tPHZ'tpZH 


Open 

VCC 
GND 



1.5 V 



vcc 
ov 



tpZL-^l N- I 

! ,pLZ -*i K 



s v cc 
vol 



•PZH-*| 



tPHZ-^l f~ 



1.5 V 



" V O H-0.3V V ° H 

=> V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq = 50 £2, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT126 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCLS265- DECEMBER 1995 



• Inputs Are TTL-Voltage Compatible o, db, n or pw mckage 

• EPIC 1 " (Enhanced-Performance Implanted 



CMOS) Process 

Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT126 quadruple bus buffer gate 
features independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is low. When 
OE is high, the respective gate passes the data 
from the A input to its Y output. 

The SN74AHCT1 26 is characterized for 
operation from -40°C to 85°C. 



10E [ 1 
1A[ 2 
1Y[ 3 

20E[ 4 
2A[ 5 
2Y[ 6 

GND[ 7 



14 ] V CC 
13 ] 40E 
12 ] 4A 
11 ]4Y 
10 ] 30E 
9 ]3A 
8 ]3Y 



FUNCTION TABLE 
(aach buffer) 



logic symbolt 



INPUTS 


OUTPUT 
Y 




OE A 




H H 


H 




H L 


L 




L X 


Z 





logic diagram (positive logic) 



10E 
1A 

20E 
2A 

30E 
3A 

40E 
4A 



10 



13 



12 



EN 



11 



1Y 



2Y 



3Y 



4Y 



10E 



1A 



20E 



2A 



10 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



3A 



40E 



4A 



13 



12 



11 



1Y 



2Y 



3Y 



4Y 



LU 

> 
LLJ 

CC 

d 

D 
O 
O 

cc 

Q. 



EPIC is a trademark o( Texas Instruments Incorporated. 
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l. Texas Instruments reserves the right to 



design phase of developme 
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SN74AHCT126 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 



SCLS265 - DECEMBER 1 995 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V CC -0.5 V to 7 V 

Input voltage range, V| (see Note 1 ) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) . / -0.5 V to 7 V 

Input clamp current, Iik ( v l < °) - 20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) - 20 mA 

Continuous output current, Iq (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 50 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .25 W 

DB or PW package 0.5 W 

N package 1.1 W 

Storage temperature range, T stg -65°C to 1 50°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

.... *■ f nB )kn M naillniirn mklnk Unn f, lAnntk n( -wnrr\ 



■D 

DO 
O 

a 

o 

H 

"O 
73 

m 
m 



except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




4.5 


5.5 


V 


V|H 


High-level input voltage 




2 


V 


V|L 


Low-level input voltage 




0.8 


V 


V| 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


v 


|qh 


High-level output current 




-8 


mA 


lOL 


Low-level output current 




8 


mA 


At/Av 


Input transition rise or fall rate 




20 


ns/V 


T A 


Operating free-air temperature 




-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


V C C 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


V H 


l O H=-50nA 


4.5 V 


3.15 3.65 


3.15 


J y 


l H = - 8 mA 


2.5 


2.4 


vol 


lOL - 50 nA 


4.5 V 


0.1 


0.1 


V 


l<X = 8 mA 


0.36 


0.44 


l| | A or OE inputs 


V| = Vcc °f GND 


5.5 V 


±0.1 


±1 


VA 


k>z 


V| = V C COrGND 


5.5 V 


±0.25 


±2.5 


HA 


ice 


V| = V C c or GND, Iq - 


5.5 V 


2 


20 


HA 


aicc* 


One input at 3.4 V, Other inputs at Vcc ° r GND 


5.5 V 


1.35 


1.5 


mA 


q 


V| - V C C or GND 


5V 


4 10 


10 


PF 


Co 


v O - Vcc or GN° 


5V 


15 




PF 
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SN74AHCT126 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 



switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


tpLH 


A 


Y 


Ci _ 15 dF 






ns 


tPHL 






tpZH 


OP 


y 






ns 


tpZL 






tpHZ 


OE 


Y 






ns 


*PLZ 






tPLH 


\ A ' / 


Y 


Cl = 50 pF 






ns 


'PHL 






tpZH 


OE 


Y 






ns 


IPZL 






tPHZ 


OE 


Y 






ns 


tPLZ 






output-skew characteristics, C L = 50 pF (see Note 4) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


Vcc 


T A = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


'sk(o) 


A 


Y 


5 V ± 0.5 V 


1 


1 


ns 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 



noise characteristics, Vcc = 5 V, Cl = 50 pF, Ta. = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


Vol/P) Quiet output, maximum dynamic Vol 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vni_ 


-0.8 


V 


— o ■ . , . ■ ■ — : — 

v OH(V) Owet output, minimum dynamic Vqh 




V 


V IH(D) High-level dynamic input voltage 


2 


V 


V IL(D) Low-level dynamic input voltage 


0.8 


V 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Cpd Power dissipation capacitance 


Cl = 50 pF, f = 1 MHz 







fl? Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



3-43 



SN74AHCT126 
QUADRUPLE BUS BUFFER 
WITH 3-STATE OUTPUTS 

SCLS26S - DECEMBER 1995 



PARAMETER MEASUREMENT INFORMATION 



From Output . 
Under Test 



(see Note A) 



1 kfl 



1 



OQpen 



LOAD CIRCUIT 



Input 
(see Note B) 



In-Phase 
Output 



'PLH — 1\ 



5V 



GND 

V C C 
OV 



TEST 


S1 


tPLH'tPHL 


Open 


•PLZ'tPZL 
«PHZ'*PZH 


vcc 

GND 



j* »PHL 

— I — rl v H 

1.5 V | \ 1.5 V 



tPHL— 1« *| H»-^tp L H 

:-of-Phase V ikv -/isv 

Output \ 15V / - lav 



VOLTAGE WAVEFORMS 
DELAY TIMES 



VOL 
VOH 

vol 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 

Slat V C c 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) ' 



1.5 V 



/l.5V 

Ja 



vcc 

OV 



tpZL 



1 , 1 I 

I | t P LZ->j \»- 



vcc 



0.3 V 



vol 



tpZH- 



5 V 



Vnu 

V O H-0.3V °" 

« OV 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq = 50 CI, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 
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SN74AHCT138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 



SCLS266 - DECEMBER 1995 



• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates Three Enable Inputs to 
Simplify Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 



D, DB, N, OR PW PACKAGE 
(TOP VIEW) 




The SN74AHCT138 3-line to 8-line decoder/demultiplexer is designed to be used in high-performance 
memory-decoding or data-routing applications requiring very short propagation delay times. In 
high-performance memory systems, this decoder can be used to minimize the effects of system decoding. 
When employed with high-speed memories utilizing a fast enable circuit, the delay times of this decoder and 
the enable time of the memory are usually less than the typical access time of the memory. This means that 
the effective system delay introduced by the decoder is negligible. 

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN74AHCT138 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 



ENABLE INPUTS 


SELECT INPUTS 


OUTPUTS 


G1 


G2A 


G2B 


C 


B 


A 


YO 


Y1 


Y2 


Y3 


Y4 


Y5 


Y6 


Y7 


X 


H 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X 


X 


H 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


L 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 




L 


L 


L 


L, 


H 


H 


H 


H 


H 


H 


H 


H 


L 




L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 




L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L ' 




L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 




H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 




H 


L 


H 


H 


H 


H 


H 


H 


'' L I 


H 


H 


H 


L 




H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 




H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 



EPIC is a trademark of Texas Instruments li 



ncorrjorated^ 



product preview intonation concerns products in the tormatlve or _ Copyright © 1 995, Texas Instruments Incorporated 

osslon pnasa ol dsvslopmsm ChsracMristlc data and otner mtm 

ri?ordSratod^K u rnoScT r '' ,B '' rt « h,tt Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 3-45 



SN74AHCT138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 



SCLS266 - DECEMBER 1995 



logic symbols (alternatives)t 

1 



B 



G1 
G2A 



BIN/OCT 
1 



EN 



15 





14 




13 




12 




11 




10 




9 


s 


7 



Y0 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 



A 
B 

C 

G1 
G2A 



1 



2 


3 




6 


4 


|* 


5 









. DMUX 
| 

1 







ii 



15 



>- 


14 




13 






10 




9 


s 


7 



YO 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 



tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

- fDositiv 



Select 



A— i 



Inputs 














3 









Enable 
Inputs 






15 




14 




13 




12 




11 




10 




9 




7 



YO 



Y2 



Y3 



Y4 



Y5 



Y6 



Y7 



Data 



Outputs 
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SN74AHCT138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 



SCLS266- DECEMBER 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 



Supply voltage range, V cc -0.5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, V (see Note 1) -0.5 V to 7 V 

Input clamp current, l !K (V| < 0) -20 mA 

Output clamp current, Iqk ( v o < or Vq > Vcc) • ~ 20 mA 

Continuous output current, lo (Vo = to Vcc) ±25 mA 

Continuous current through Vcc or GND ±75 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .3 W 

DB package 0.55 W 

N package 1.1 W 

PW package 0.5 W 

Storage temperature range, T stg -65°C to 150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




4.5 


5.5 


V 


V|H 


High-level input voltage 




2 


V 


V|L 


Low-level input voltage 




0.8 


V 




V| 


Input voltage 







vcc 


V 


vo 


Output voltage 







vcc 


V 


lOH 


High-level output current 




-8 


mA 


lOL 


Low-level output current 





8 


mA 


At/Av 


Input transition rise or fall rate 




20 


ns/V 


TA 


Operating free-air temperature 




-40 


85 


°C 


NOTE 3: 


Unused inputs must be held high or low to prevent them from floating. 











electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


1 

TEST CONDITIONS 


Vcc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 




lOH = -50 nA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH - -8 mA 


2.5 


2.4 


vol 


IOL-50^ 


4.5 V 


0.1 


0.1 


V 


lOL - 8 mA 


0.36 


0.44 


|j 


V,-Vcc or GND 


5.5 V 


±0.1 


±1 


uA 


ice 


V| = VccorGND, Iq = 


5.5 V 


4 


40 


uA 


AlcC* 


One input at 3.4 V, Other inputs at Vcc or GND 


5.5 V 


1.35 


1.5 


mA 


loff 


V = 5.5 V 


V 


0.5 


5 


uA 


Ci 


V| = V C c °r GND 


5 V 


4 10 


10 





* This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 
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SN74AHCT138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 



S OLS266 - DECEMBER 1 995 

s witching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


lilt i xv/n 11 A w 

MIN TYP MAX 


tPLH 


A, B,C 


AnyY 


C|_=15pF 


7.6 10.4 


1 12 


ns 


«PHL 


7.6 10.4 


1 12 


tPLH 


G1 


AnyY 


C|_-15pF 


6.6 9.1 


1 10.5 


ns 


»PHL 


6.6 9.1 


1 10.5 


tPLH 


52A.G2B 


AnyY 




CL-15pF 




7 9.6 


1 11 


ns 


tPHL 


7 9.6 


1 11 


'PLH 


A, B,C 


AnyY 


C L - 50 pF 


8.1 11.4 


1 13 


ns 


'PHL 


8.1 11.4 


1 13 


'PLH 


G1 


AnyY 


Cl - 50 pF 


7.1 10.1 


1 11.5 


ns 


tPHL 


7.1 10.1 


1 11.5 


tPLH 


G2A, G2B 



AnyY 



Cl-50 pF 


7.5 10.6 


1 12 


ns 


<PHL 


7.5 10.6 


1 12 



operating characteristics, Vcc = 5 V, T A = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cp<j Power dissipation capacitance per gate 


Cl - 50 pF, f - 1 MHz 


49 


PF 



PARAMETER MEASUREMENT INFORMATION 

From Output Input J~ SlTiTv 3V 

UnderTest— ^ (seeNoteB, jj™ ^ ov 

(see Note A) 1 L_J v 0H 

'""Phase /l.5V \l.5V 
LOAD CIRCUIT ^'P"' \ ' > V L 



'PHL — W~ 
l_ 

Out-of-Phase 



\*—*\- *PLH 

\l> V 0H 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zrj - 50 fi, t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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Figure 2. 24-Bit Decoding Scheme 
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APPLICATION INFORMATION 
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Figure 3. 32-Bit Decoding Scheme 
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Inputs Are TTL-Voltage Compatible 
EPIC"* (Enhanced-Performance Implanted 
CMOS) Process 

Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

Incorporates Two Enable Inputs to Simplify 
Cascading and/or Data Reception 

Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



□, DB, N, OR PW PACKAGE 
(TOP VIEW) 





u 


1 


16 


2 


15 


3 


14 


4 


13 


5 


12 


6 


11 


7 


10 


8 


9 



]2Y0 



description 



The SN74AHCT139 is a dual 2-line to 4-line decoder/demultiplexer designed for 2-V to 5.5-V Vqc operation. 
This device is designed to be used in high-performance memory-decoding or data-routing applications requiring 
very short propagation delay times. In high-performance memory systems, this decoder can be used to 
minimize the effects of system decoding. When used with high-speed memories utilizing a fast enable circuit, 
the delay times of this decoder and the enable time of the memory are usually less than the typical access time 
of the memory. This means that the effective system delay introduced by the decoder is negligible. 

The active-low enable (G) input can be used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its 
driving circuit. 

The SN74AHCT1 39 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


G 


SELECT 


B 


A 


YO 


Y1 


Y2 


Y3 


H 




X 


X 


H 


H 


H 


H 


L 




L 


L 


L 


H 


H 


H 


L 




L > 


H 
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H 
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L 
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L 
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H 


" L 


H 
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H 
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H 


H 


L 
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logic symbols (alternatives)t 
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6 


\ 


7 




12 




11 




10 


9 



1Y0 
1Y1 
1Y2 
1Y3 
2Y0 
2Y1 
2Y2 
2Y3 



1A 
1B 

1G 



2A 
2B 
2G 



3 


1 








14 




13 


15 


— k 



DMUX 



1/ G 3 ! 







t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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1Y0 
1Y1 
1Y2 
1Y3 
2Y0 



— 2Y1 



10 



2Y2 



logic diagram (positive logic) 



Select 
Inputs 



Select 
Inputs 



1G-L 



1A 
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:0 



12 



1Y0 
1Y1 
1Y2 

1Y3 
2Y0 



11 



2Y1 



10 
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2Y3 



Data 
Outputs 
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absolute maximum ratings over operating free-air temperature range (unless otherwise notedjt 



Supply voltage range, Vcc • • -°- 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to 7 V 

Input clamp current, l| K (V| < 0) -20 mA 

Output clamp current, Iok (Vo < or Vq > Vcc) -2u mA 

Continuous output current, lrj (Vo = to Vcc) 125 mA 

Continuous current through Vcc or GND ±75 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package 1 .3 W 

DB package 0.55 W 

N package 1.1 W 

PW package 0.5 W 

Storage temperature range, T stg -65°C to 150°C 



t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



recommended operating conditions (see Note 3) 


















MIN 


MAX 


UNIT 


vcc 


Supply voltage 












4.5 


5.5 


V 


VlH 


High-level input voltage 












2 


V 


V|L 


Low-level input voltage 












0.8 


V 


V| 


Input voltage 















vcc 


V 


vo 


Output voltage 















vcc 


V 


lOH 


High-level output current 












-8 


mA 


lOL 


Low-level output current 













8 


mA 


At/Av 


Input transition rise or fall rate 












20 


ns/V 


TA 


Operating free-air temperature 













-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A r 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


lOH ■ -50 |iA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH = -8 mA 


2.5 


2.4 


vol 


lOL = 50 nA 


4.5 V 


0.1 


0.1 


V 


lOL - 8 mA 


0.36 


0.44 


\ 


V| = V C C orGND 


5.5 V 


±0.1 


±1 


HA 


'cc 


V] = V C c °r GND, |q . o 


5.5 V 


2 


20 


ItA 


Alec* 


One input at 3.4 V, Other inputs at Vcc or GND 


5.5 V 


1.35 


1.5 


mA 


Q 


V| = V C c or GND 


5 V 


4.5 




pF 



* This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or V C c- 
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switching characteristics over recommended operating free-air temperature range, 
V CC = 5 v ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


Ta = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


tPLH 


A or B 


Y 


C L =15pF 




1 


ns 


tPHL 




1 


tPLH 


G 


Y 


C|_ = 15 pF 




1 


ns 


tPHL 




1 


tPLH 


A or B 


Y 


Cl = 50 pF 




1 


ns 


tPHL 




1 


tPLH 


5 


Y 


C|_ = 50 pF 




1 


ns 


tPHL 





1 



operating characteristics, Vcc = 5 V, Ta 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd 


Power dissipation capacitance 




Cl = 50 pF, f = 1 MHz 


26 


PF 















PARAMETER MEASUREMENT INFORMATION 



From Output _ 
Under Test 

C L 

(see Note A) 



Test 
Point 



Input 
(see Note B) 



1.5 V 



1.5 V 



3V 

ov 



LOAD CIRCUIT 



tPLH »| [«— »f" «PHL 

\j 1 <d V OH 

Output / 



1.5 V 



1.5 V 



*PHL — W~ 

Out-ol-Phase 

Output \ 



vol 



1.5 V 



\* tPLH 

VOH 

1.5 V 

vol 



VOLTAGE WAVEFOf 
DELAY TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 U t r = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



DB, DW, N, OR PW PACKAGE 



description 





(TOP VIEW) 




10E[ 


1 


20 


]v cc 




1A1 [ 


2 


19 


]20E 




2Y4[ 


3 


18 


j 1Y1 




1A2[ 


4 


17 


]2A4 




2Y3[ 


5 


16 


] 1Y2 




1A3[ 


6 


15 


]2A3 




2Y2[ 




14 


] 1Y3 




1A4[ 


8 


13 


]2A2 




2Y1 [ 


9 


12 


] 1Y4 




gnd[ 


10 


11 


]2A1 





This octal buffer/driver is designed specifically to 
improve both the performance and density of 
3-state memory-address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The SN74AHCT240 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are 
in the high-impedance state. 

The SN74AHCT240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 



INPUTS 


OUTPUT 
Y 


OE A 


L H 


L 


L L 


H 


H X 


Z 



JjPl^^^radernarJ^jnexa^nstrun^ 
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logic symbolt 
1 



10E 

1A1 
1A2 
1A3 
1A4 

20E 

2A1 
2A2 
2A3 
2A4 



^en 



2 


> V 


18 






16 




6 








8 




12 




19 




9 




EN 

n r 


11 




13 


7 




15 




5 




17 




3 









1Y1 
1Y2 
1Y3 
1Y4 



logic diagram (positive logic) 

lol — — c£>- 



1A1 



1A3 



1A4 









18 








» 

16 








' 14 







2Y1 
2Y2 
2Y3 
2Y4 



12 



1Y1 



1Y2 



1Y3 



1Y4 



20E — q>- 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 



2A1 



2A2 



2A3 



2A4 



? 



15 



17 



2Y1 



2Y2 



2Y3 



2Y4 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc -0.5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to 7 V 

Input clamp current, I|k (V| < or V| > Vcc) ■ - 20 mA 

Output clamp current, Iok ( v O < or Vq > Vcc) • - 20 mA 

Continuous output current, Iq (Vq = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 75 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1.6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
MOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 


4.5 


5.5 


w 
V 


VlH 




High-level input voltage 


2 


V 


V|L 


Low-level input voltage 


0.8 


V 


V| 


Input voltage 





vcc 


V 


vo 


Output voltage 





vcc 


V 


lOH 


High-level output current 


-8 


mA 


lOL 


Low-level output current 


8 


mA 


At/Av 


Input transition rise or fall rate 


20 


ns/V 


T A 


Operating free-air temperature 


-40 


85 


•C 


NOTE 3: 


Unused inputs must be held high or low to prevent them from floating. 









electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A = 25»C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


l O H=-50nA 


4.5 V 


3.15 3.65 


3.15 


V 


Iqh = - 8 mA 


2.5 


2.4 


vol 




4.5 V 


.001 0.1 


0.1 


V 


lOL = 8 mA 


0.36 


0.44 


ioz 


Vo - Vcc or GND 


5.5 V 


±0.25 


±2.5 


HA 


h 


V| = V C C or GND 


5.5 V 


±0.1 


±1 


pA 


>cc 


V| = Vcc or GND . io - o 


5.5 V 


4 


40 


I* 


Al C C T 


One input at 3.4 V, Other inputs at Vcc or GND 


5.5 V 


1.35 


1.5 


mA 


'off 


V = 5.5 V 


V 


0.5 


5 


t»A 


q 


V| = V C c °f 2ND 


5 V 


2.5 10 


10 


pF 


Co 


v O = V CC or GND 


5 V 


3 




pF 



TThis is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 
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switching characteristics over recommended operating free-air temperature range, 
V CC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


Ta = 25°C 


■ 111,1 ■ • « V 

MIN MAX 


UNIT 


(INPUT) 


MIN TYP MAX 


'PLH 


A 


Y 


C|_ = 15 pF 


5.4 7.4 


1 8.5 


ns 


tPHL 


5.4 7.4 


1 8.5 


*PZH 


OE 


Y 


7.7 10.4 


1 12 


ns 


tPZL 


7.7 10.4 


1 12 


'PHZ 


OE 


Y 


8.3 10.4 


1 12 


ns 


tPLZ 




8.3 10.4 


1 12 




tPLH 


i n*i 


Y 




5.9 8.4 


1 9.5 


ns 


tPHL 




5.9 8.4 


1 9.5 


tPZH 


OE 


Y 


C[_ = 50 pF 


8.2 11.4 


1 13 


ns 


tpZL 


8.2 11.4 


1 13 


'PHZ 


OE 


Y 


8.8 11.4 


1 13 


ns 


tPLZ 


8.8 11.4 


1 13 



output-skew characteristics, C|_ = 50 pF (see Note 4) 



PARAMETER 


Vcc 


T A = 25°C 


MIN MAX 


UNIT 


MIN MAX 


'sk(o) 


Output skew 


5 V ± 0.5 V 


1 


1 


ns 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 



noise characteristics, V"cc = 5 V, C|_ = 50 pF, = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL{P) Quiet output, maximum dynamic Vol 


0.6 


V 


VOL(V) Quiet output, minimum dynamic Vql 


-0.6 


V 


VOH(V) Quiet output, minimum dynamic Vqh 


4.1 


V 


V|H(D) High-level dynamic input voltage 


2 


V 


V|L(D) Low-level dynamic input voltage 


0.8 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 v > T A = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


Cl = 50 pF, f - 1 MHz 


10 


PF 
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From Output . 
rTest 



(see Note A) 



PARAMETER MEASUREMENT INFORMATION 

o v cc 



1 kfl 

-*<A/\r- 



*y OQpen 



GND 



TEST 


S1 


tPLH'tPHL 
tPLZ'«PZL 
tPHZ'tpZH 


Open 

v C c 

GND 



LOAD CIRCUIT 



Input 



Output 




VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1 at V C c 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
IB) 



1.5 V 



tPZL ■ 



«PLZ- 



\ 15V | / oL,0.3V 



tpzH -*| |#- 



3V 
OV 

-Vcc 

vol 



1.5 V 



VOH-0.3V V ° H 
— - OV 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t r - 3 ns, tf - 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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OCTAL BUFFER/DRIVER 
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DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 



• Inputs Are TTL-Voltage Compatible 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

This octal buffer/driver is designed specifically to ^ u n iu "u w « 

improve both the performance and density of 
3-state memory-address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The SN74AHCT244 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are 
in the high-impedance state. 

The SN74AHCT244 is characterized for operation from -40°C to 85°C. 
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14 


] 1Y3 


1A4[ 


8 


13 


]2A2 


2Y1 [ 
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12 


] 1Y4 


gnd[ 


10 




]2A1 



FUNCTION TABLE 
(each buffer) 



INPUTS 


OUTPUT 

Y 


Of A 


L H 


H 


L L 


L 


H X 


Z 



EPIC is a trademark ot Texas Instru merits 



Incorgi 



iorated. 
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logic symbolt 



logic diagram (positive logic) 



10E 

1A1 
1A2 
1A3 
1A4 

20E 
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EN 

n r 


18 
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> V 
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16 
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14 
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12 









1 OE-H> 
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1A1 



19 
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17 




3 







2Y1 
2Y2 
2Y3 
2Y4 



18 



16 



1Y1 



1Y2 



1Y3 



1Y4 



19 

20E 



4> 



t This symbol Is in 
IEC Publication 617-12. 



with ANSI/IEEE Std 91-1984 and 



2A1 



2A2 



2A3 



2A4 



11 



13 



15 



17 



2Y1 



2Y2 



2Y3 



2Y4 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc -0 - 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to 7 V 

Input clamp current, l|« (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iq-k ( v O < or Vq > Vcc) - 20 mA 

Continuous output current, \q (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 75 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN74AHCT244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 



recommended operating conditions(see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 






4.5 


5.5 


V 


VlH 


High-level input voltage 






2 


V 


V|L 


Low-level input voltage 






0.8 


V 


V| 


Input voltage 









vcc 


V 


vo 


Output voltage 









vcc 


V 


lOH 


High-level output current 






-8 


mA 


lOL 


Low-level output current 






8 


mA 


At/Av 


Input transition rise or fall rate 






20 


ns/V 


T A 


Operating free-air temperature 







-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


Ta = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


VOH 


lOH = - 50 nA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH = - 8 mA 


2.5 


2.4 


vol 


lOL = 50 \iA 


4.5 V 


0.1 


0.1 


V 


lOL - 8 mA 


0.36 


0.44 


ioz 


Vo = Vcc orGND 


5.5 V 


±0.25 


±2.5 


HA 


ii 


V| = Vcc °' GND 


5.5 V 


±0.1 


±1 


HA 


ice 


V| = Vcc or GND > io - o 


5.5 V 


4 


40 


HA 


AICC T 


One input at 3.4 V, Other inputs at Vcc or G ND 


5.5 V 


1.35 


1.5 


mA 




Vo = 5.5 V 










'off 


V 


0.5 


5 


ItA 


C| 










PF 


V| = V C c or GND 


5 V 


2.5 10 


10 


Co 


Vq = Vcc °< GND 


5 V 


3 




PF 



t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 
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switching characteristics over recommended operating free-air temperature range 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25-C 


MIN MAX 


UNIT 


MIN TYP MAX 


'PLH 


A 


Y 


C|_ = 15 pF 


5.4 7.4 


1 8.5 


ns 


>PHL 






5.4 7.4 


1 8.5 


'PZH 


OE 


Y 


7.7 10.4 


1 12 


ns 


tpZL 




7.7 10.4 


1 12 


tPHZ 


OE 


Y 


5 9.4 


1 10 


ns 


tPLZ 


5 9.4 


1 10 


tPLH 


A 


Y 


C|_ - 50 pF 


5.9 8.4 


1 9.5 


ns 


tPHL 


5.9 8.4 


1 9.5 


tPZH 


OE 


Y 




8.2 11.4 


1 13 


ns 


tpZL 


8.2 11.4 


1 13 


tPHZ 


OE 


Y 


8.8 11.4 


1 13 


ns 


tPLZ 




8.8 11.4 


1 13 


output-skew characteristics, C\_ = 50 pF (see Note 4) 


PARAMETER 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN MAX 


'sk(o) Output skew 


5 V ± 0.5 V 


1 


1 


ns 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 



noise characteristics, Vcc = 5 V, C L = 50 pF, Ta = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


^OL(P) Quiet output, maximum dynamic Vql 


0.7 


V 


^OL(V) Quiet output, minimum dynamic Vql 


-0.7 


V 


v OH(V) Quiet output, minimum dynamic Voh 


4.1 


V 


V IH(D) High-level dynamic input voltage 


2 


V 


V IL(D) Low-level dynamic input voltage 


0.8 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C pc j Power dissipation capacitance 


C|_ = 50 pF, f = 1 MHz 


8.2 


PF 
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PARAMETER MEASUREMENT INFORMATION 

n V CC 



From Output 

Under Test 

C L : 
(see Note A) 



1 kfl 

-A/W- 



y o 



Open 



LOAD CIRCUIT 





TEST 


S1 




IPLH'tPHL 


Open 




tPLZ'tPZL 


V C C 




tPHZ'tpZH 


GND 


Output 






Control 
(low-level 




/,5V 



Input 



Output 




enabling) 

Output 
Waveform 1 
S1 at Vcc 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 



IPZL- 



tpZH-*| 



1.5 V 

r 

«PHZ-»1 



J^)itH> V 0L 



3V 
OV 

-v cc 



1.5 V 



k VQH -0.3 V 



V H 



- 0V 



VOLTAGE WAVEFORMS 
DELAY TIMES 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo - 50 Q, t r - 3 ns, tf - 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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Inputs Are TTL-Voltage Compatible 
EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

High Latch-Up Immunity Exceeds 300 mA 
Per JEOEC Standard JESD-17 

Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



DB, DW, N, OR PW PACKAGE 
{TOP VIEW) 



description 




This octal bus transceiver is designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 

The SN74AHCT245 allows data transmission from the A bus to the B bus or from the B bus to the A bus, 
depending upon the logic level at the direction-control (DIR) input. The output-enable (OE) input can be used 
to disable the device so that the buses are effectively isolated. 

The SN74AHCT245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 



INPUTS 


OUTPUT 


OE DIR 


L L 


B data to A bus 


L H 


A data to B bus 


H X 


Isolation 
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logic symbolt 

19 



Of 
DIR 

A1 

A2 
A3 
A4 
A5 
A6 
A7 
A8 



t This symbol is in 
IEC Publication 617-12. 





G3 




3EN1 [BA] 




3EN2[AB] 




h 


r 



logic diagram (positive logic) 



v 1 



2V 



18 



— *i 








17 


— *>— 


16 


— **— 
<» 


15 




14 


— +*— 


13 


— *>— 


12 


— +*— 
— **— 


11 



B1 

B2 
B3 
B4 
BS 
B6 
B7 
B8 




To Seven Other Channels 



with ANSI 



Std 91-1984 and 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc -0.5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to 7 V 

Input clamp current, l||< (V| < or V| > Vcc) -20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) ~ 20 mA 

Continuous output current, Iq (Vo = to Vcc) ±25 mA 

Continuous current through Vcc or G" ND ±75 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 




4.5 


5.5 


V 


V|H 


High-level input voltage 




2 


V 


V|L 


Low-level input voltage 




0.8 


V 


V| Input voltage 





vcc 


V 


Vo 


Output voltage 








vcc 


V 


lOH 


High-level output current 




-8 


mA 


lOL 


Low-level output current 




8 


mA 


At/Av 


Input transition rise or fall rate 




20 


ns/V 


T A 


Operating free-air temperature 




^to 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 




lOH - "50 nA 


4.5 V 


3.15 3.65 


3.15 


V 




lOH =-8 mA 


2.5 


2.4 


vol 


lOL = 50 mA 


4.5 V 


0.1 


0,1 


V 




'OL = 8 mA 




0.36 


0.44 










5.5 V 






ioz 


A or B inputst 


Vo = Vcc or GND 




±Z.o 


|iA 


if 


OE or DIR 


V| = Vcc °' GND 


5.5 V 


±0.1 


±1 


jiA 


ice 


V| = V CC or GND, lo = 


5.5 V 


4 


40 


l*A 


AlGC* 


One input at 3.4 V, Other inputs at Vcc ° r GND 


5.5 V 


1.35 


1.5 


mA 


■off 


Vo = 5.5 V 


OV 


0.5 


5 


HA 




OE or DIR 




5V 






pF 


q 


V| = V C C 0' GND 


2.5 10 


10 








5V 






PF 


Cj 


A or B inputs 


V| = Vcc O' GND 


4 





t For I/O ports, the parameter ioz includes the input leakage current, 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


LOAD 


Ta = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN TYP 


MAX 


*PLH 


A or B 


B or A 


C|_ = 15 pF 


4.5 




1 8.5 


ns 


IPHL 


4.5 




1 8.5 




'PZH 


OE 


AorB 


C|_ = 15 pF 


8.9 


13.8 


1 15 


ns 


IPZL 


8.9 


13.8 


1 15 


«PHZ 


OE 


AorB 


C L = 15pF 


9.2 


14.4 


1 15.5 


ns 


tPLZ 




9.2 


14.4 


1 15.5 


tpLH 


AorB 


B or A 


C|_ = 50 pF 


5.3 


8.7 


1 9.5 


ns 


tPHL 


5.3 8.7 


1 9.5 


*PZH 


OE 


AorB 


C L = 50 P F 


9.7 


14.8 


1 16 


ns 


'PZL 


9.7 


14.8 


1 16 


tPHZ 


OE 


A or B 




10 


15.4 


1 16.5 


ns 


*PLZ 


C|_ = 50 pF 


10 


15.4 


1 16.5 



















output-skew characteristics, C|_ = 50 pF (see Note 4) 







T A = 25°C 






PARAMETER 


vcc 


MIN MAX 


UNIT 


MIN MAX 


'sk(o) Output skew 


5 V ± 0.5 V 


1 


1 


ns 











NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vcc = 5 V, Cl = 50 pF, = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOH(V) 


Quiet output, minimum dynamic Voh 




4 


V 


V|H(D) 


High-level dynamic input voltage 




2 


V 


V|L(D) 


Low-level dynamic input voltage 




0.8 


V 



NOTE 5: Characteristics are determined during product characterization and er 

operating characteristics, Vcc = 5 v > T A = 2 ^°C 



ed by design for surface-mount packages only. 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C pc j Power dissipation capacitance per transceiver 


C L = 50 pF, f = 1 MHz 


13 


PF 
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From Output 

Under Test 

C|_ 

(see Note A) 



PARAMETER MEASUREMENT INFORMATION 

n V CC 



1 kfl 



*y O Open 



GND 



TEST 


S1 


«PLH'tpHL 
«PLZ'tpZL 
*PHZ'»PZH 


Open 

v C c 

GND 



LOAD CIRCUIT 



Input 



Output 




VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1 to Vcc 
(see Note B) 

Output 
Waveform 2 
S1 to GND 
(see Note B) 



■1.5 V 



tpZL- 



tpZH ■ 



I IPHZ-^I 



3V 



OV 



VQH-0.3V 



= V CC 
VOL 



VOH 



=0 V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C[_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zrj = 50 Q, t r = 3 ns, t( = 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 



Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



3-71 



3-72 



SN74AHCT373 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
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DB, DW, N, OR PW PACKAGE 
CTOP VIEW) 



• Inputs Are TTL-Voltage Compatible 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT373 is an octal-transparent 
D-type latch. When the latch-enable (LE) input is 
high, the Q outputs follow the data (D) inputs. 
When LE is low, the Q outputs are latched at the 
logic levels of the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74AHCT373 is characterized for operation from -40°C to 85°C. 



— I 


u 

1 


20 


]v cc 


1Q[ 


2 


19 


]8Q 


1D[ 


3 


18 


]8D 


2D [ 


4 


17 


]7D 


2Q[ 


5 


16 


]7Q 


3Q[ 


6 


15 


]6Q 


3D [ 




14 


] 6D 


4D [ 


8 


13 


]5D 


4Q[ 


9 


12 


]5Q 


gnd[ 


10 


11 


]LE 



FUNCTION TABLE 
(each latch) 



INPUTS 


OUTPUT 
Q 


OE 


LE 


D 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 




EPIC is a trademark of Texas Instruments Incorporated. 
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logic symbolt 



OE 
LE 

1D 
2D 
3D 
4D 
5D 
6D 
7D 
8D 



1 


EN 

C1 

h r 


2 


11 


3 


1D V 


4 


5 




7 


6 




8 




9 




13 


12 




14 




15 




17 




16 






18 




19 









logic diagram (positive logic) 



OE- 



LE 



1Q 
2Q 
30 
40. 
SQ 
6Q 
7Q 
80 



3 

1D- 



C1 
1D 




2 



10 



To Seven Other Channels 



TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 



absolute maxi 



iximum 



I free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc ~ - 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vo (see Note 1) -0.5 V to 7 V 

Input clamp current, l|« (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iqk (Vo < or Vq > Vcc) - 20 mA 

Continuous output current, Iq (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc °r GND ± 75 mA 

Maximum power dissipation at T A = 55°C (in still air)(see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 1 50°C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 


4.5 


5.5 


V 


VlH 


High-level input voltage 


2 


V 


VlL 


Low-level input voltage 


0.8 


V 


V| 


Input voltage 





vcc 


V 


vo 


Output voltage 





vcc 


V 


'OH 


High-level output current 


-8 


mA 


Id 


Low-level output current 


8 


mA 


At/Av 


Input transition rise or fall rate 


20 


ns/V 


TA 


Operating free-air temperature 


-40 


85 


°c 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST C 


ONDITIONS 


vcc 


'A - " ** 


MIN MAX 


UNIT 






MINI TVD MAY 
MIN 1 Tr MAA 


VOH 


lOH = - 50 |iA 


4.5 V 


3.15 3.65 


O. I o 


V 


lOH = " 8 mA 




9 A 


vol 


lOL - 50 nA 


4.5 V 


0.1 


0.1 


V 


l 0L = 8mA 


0.36 

i 1 


0.44 


ioz 


v O - V CC or GND 


5.5 V 


±0.25 


±2.5 


HA 


ii 


V| = Vcc or GND 


5.5 V 


±0.1 


±1 


HA 


ice 


V| = V C CorGND, l o -0 


5.5 V 


4 


40 


ma 


AICC T 


One input at 3.4 V, Other inputs at Vcc or GND 


5.5 V 


1.35 


1.5 


mA 


'off 


V - 5.5 V 


OV 


0.5 


5 


pA 


Ci 


V| - Vcc °' GND 


5V 


4 




pF 


Co 


v O - V CC or GND 


5V 


6 




PF 


t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 

timing requirements over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 




T A = 25°C 


MIN MAX 


UNIT 


MIN MAX 


t w Pulse duration, EE high 


5 


5 


ns 


t su Setup time, data before LEA 


4 


4 


ns 


t n Hold time, data after LEl 


1 


1 


ns 


switching characteristics over recommended free-air temperature operating range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN MAX 


'PLH 


D 


Q 


C L = 15pF 


7.2 


1 8.5 


ns 


tPHL 


7.2 


1 8.5 


tPLH 


LE 


Q 


7.2 


1 8.5 




'PHL 


7.2 


1 8.5 


'PZH 


OE 


Q 


8.1 


1 9.5 


ns 


tpZL 


8.1 


1 9.5 


tPHZ 


OE 


Q 






ns 


'PLZ 






tPLH 


D 


Q 


C L = 50 pF 


9.2 


1 10.5 


ns 


'PHL 


9.2 


1 10.5 


tPLH 


LE 


Q 


9.2 


1 10.5 


ns 


'PHL 


9.2 


1 10.5 


'PZH 


OE 


Q 


10.1 


1 11.5 


ns 


IPZL 


10.1 


1 11.5 


'PHZ 


OE 


Q 


9.2 


1 10.5 


ns 


'PLZ 


9.2 


1 10.5 
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SN74AHCT373 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 



noise characteristics, Vqc = 5 V, C|_ = 50 pF, = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) Quiet output, maximum dynamic Vol 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vol 


-0.8 


V 


v OH(V) Quiet output, minimum dynamic Voh 




V 


V IH(D) High-level dynamic input voltage 


2 


V 


V IL(D) Low-level dynamic input voltage 


0.8 


V 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





operating characteristics, Vqc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Cpd Power dissipation capacitance 


C L = 50pF, f-1 MHz 


27 


PF 
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OCTAL TRANSPARENT D-TYPE LATCH 
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From Output 

Under Test 

C L 

(see Note A) 



PARAMETER MEASUREMENT INFORMATION 

o V CC 



1 kn 



*y O open 



GND 



TEST 


S1 


tPLH'tpHL 
«PLZ'tpZL 
«PHZ'«PZH 


Open 

v cc 

GND 



LOAD CIRCUIT 



Input 



tw 




1.5 V 



X 



1.5 V 



VOLTAGE WAVEFORMS 
PULSE DURATION 



3V 



OV 




VOLTAGE WAVEFORMS 
DELAY TIMES 



Timing Input 



Input 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1 at V C c 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



1.5 V 



tPZL -w. k- 



3V 
OV 



! *PLZ 

\. 1 " 5V | -^ VQL + 0-3V 



tpzH -n, r«- 



tPHz-*i k- 

l_ 



~v cc 
vol 



V H 

V O H-0.3V 

— = OV 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq » 50 U t r = 3 ns, t( = 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1 Load Circuit and Voltage Waveforms 
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SN74AHCT374 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 



SCLS241 - OCTOBER 1995 



Inputs Are TTL-Voltage Compatible 
EPIC™ (Enhanced-Performartce Implanted 
CMOS) Process 

Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 



description 



The SN74AHCT374 is an octal edge-triggered 
D-type flip-flop that features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

On the positive transition of the clock (CLK) input, the Q outputs are ; 



OE[ 1 
1Q[ 2 
1D [ 3 
2D [ 4 

2Q[ 5 
3Q[ 6 
3D [ 7 
4D [ 8 
4Q[ 9 



GND q_iO lip CLK 



20 ] V C C 
19 ]8Q 
18 ]8D 
17 ] 7D 
16 ]7Q 
15 ]6Q 
14 ]6D 
13 ]5D 
12 ]5Q 



! of the data(D) inputs. 



A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and the increased drive provide the capability to drive bus lines 
without interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN74AHCT374 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each flip-flop) 



INPUTS 


OUTPUT 


OE 


CLK 


D 


Q 


L 


T 


H 


H 


L 


T 


L 


L 


u 


HorL 


X 


Qo 


H 


X 


X 


Z 



UJ 

> 

LU 

cc 

Q. 
I- 

o 

ID 
Q 
O 
CC 
Q- 



^EPl^^^rademari^fjrexa^nsm^^ 
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logic symbolt 



OE 
CLK 

1D 
2D 
3D 
4D 
SD 
6D 
7D 
8D 



1 


EN 

> C1 

■ r 


2 


11 


3 


1D V 


4 


5 




7 




6 




8 


9 




13 


12 




14 




15 




17 




16 




18 




19 











10. 
2Q 
3Q 
4Q 
5Q 
6Q 
70 
8Q 



logic diagram (positive logic) 

6E-! 



CUC 
1D _? 



>C1 
1D 



2 



10 



To Seven Other Channels 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc -0.5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to 7 V 

Input clamp current, l||< (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iqk ( v < or Vq > Vcc) - 20 mA 

Continuous output current, lo (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND ± 75 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1.6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS241 - OCTOBER 1995 



recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 






4.5 


5.5 


V 


VlH 


High-level input voltage 






2 


V 


VlL 


Low-level input voltage 






0.8 


V 


V| 


Input voltage 









vcc 


V 


vo 


Output voltage 









vcc 


V 


lOH 


High-level output current 






-8 


mA 


lOL 


Low-level output current 







8 


mA 


At/Av 


Input transition rise or fall rate 






20 


ns/V 


TA 


Operating free-air temperature 






-40 85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


V H 


lOH - - 50 nA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH - " 8 mA 


2.5 


2.4 


vol 


lOL - 50 nA 


4.5 V 


0.1 


0.1 


V 


lOL - 8 mA 


0.36 


0.44 


ioz 


Vo = Vqc or GND . V| = Vm or V||_ 


5.5 V 


±0.25 


±2.5 


pA 


h 


V| = Vcc or GND 


5.5 V 


±0.1 


±1 


fA 


ice 


V| - Vcc or GND > '0 - o 


5.5 V 


4 


40 


HA 


AI C C T 


One input at 3.4 V, Other inputs at Vcc °< GND 


5.5 V 


1.35 


1.5 


mA 


'off 


Vo = 5.5 V 


OV 


0.5 


5 


pA 


Ci 


V| = V C C or GND 


5V 


4 




PF 


Co 


V| = V C C or GND 


5V 


6 




PF 



tThis is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 



timing requirements over recommended operating free-air temperature range, 
V CC = 5 V ± 0.5 V (unless otherwise noted)(see Figure 1) 







T A = 25°C 


MIN MAX 


UNIT 






MIN MAX 




Pulse duration, CLK high or low 


5 


5 


ns 


tsu 


Setup time, data before CLKT 


5 


5.5 


ns 


th 


Hold time, data after CLKT 


1.5 


1.5 


ns 
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switching characteristics over recommended operating free-air temperature range, 
V C c = 5 V ± 0.5 V (unless otherwise noted)(see Figure 1) 



PARAMETER 




TO 


LOAD 
CAPACITANCE 


Ta = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


MIN TYP MAX 


'max 






C|_- 15 pF 


130 


110 


MHz 




Cl - 50 pF 


85 


75 


*PLH 


CLK 


Q 


C L = 15pF 


8.1 


1 9.5 


ns 


tPHL 


8.1 


1 9.5 


'PZH 


OE 


Q 


7.6 


1 9 


ns 


'PZL 


7.6 


1 9 


tPHZ 


OE 


Q 






ns 


tPLZ 










'PLH 


CLK 


Q 


Cl = 50 pF 


10.1 


1 11.5 


ns 


*PHL 


10.1 


1 11.5 


*PZH 


Of 


Q 


9.6 


1 11 


ns 


tPZL 


9.6 


1 11 


tPHZ 


OE 


Q 


8.8 


1 10 


ns 


»PLZ 




8.8 


1 10 



u 

o 

D 
C 

o 

-a 

m 
< 

i 



noise characteristics, Vqc = 5 V, C|_ = 50 pF, Ta = 25°C (see Note 4) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) Quiet output, maximum dynamic Vol 


0.8 


V 


v OL(V) Quiet output, minimum dynamic Vql 


-0.8 


V 


VOH(V) Quiet output, minimum dynamic Voh 




V 


V IH(D) High-level dynamic input voltage 


2 


V 


V|L(Q) Low-level dynamic input voltage 


0.8 


V 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surfac 

operating characteristics, Vcc = 5 V, Ta = 25°C 


e-mount packages only. 




PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Cpd Power dissipation capacitance 


C L = 50 pF, f = 1 MHz 


40 


pF 
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PARAMETER MEASUREMENT INFORMATION 

• V CC 



From Output 

Under Test 

C L : 
(see Note A) 



1 kO 



_y OQpen 



GND 



TEST 


S1 


tpLH'tPHL 
tpLZ'«PZL 
tpHZ'tpZH 


Open 

vcc 

GND 



LOAD CIRCUIT 



Timing Input 



Data Input 




Input 



1.5 V 




X 



1.5 V 



3V 
OV 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PULSE DURATION 



Output 
Control 
(low-level 
enabling) tpzL 



1.5 V 



J™. 



3V 
OV 



Input 



1.5 V 



1.5 V 



tPLH — \t- 



3V 
OV 



M >|-«PHL 



Output 



) V 0H 

1.5 V 

vol 



Output 
Waveform 1 
S1 at Vcc 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 



»PZH- 



tPLZ -*l ft- 



v C c 



tPHZ 



i 1 - 
_/ 15V 



VQH-0.3V 



VOH 



,0V 



VOLTAGE WAVEFORMS 
DELAY TIMES 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 CI, t r = 3 ns, tf =. 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 



ER1995 



Inputs Are TTL-Voltage Compatible 
EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 




description 



OE1 [ 1 
A1 [ 2 
A2[ 3 
A3[ 4 
A4[ 5 
A5[ 6 
A6[ 7 
A7[ 8 
A8[ 9 
GND[ 10 



20 ] VqC 
19 ]OE2 
18 ] Y1 
17 ] Y2 
16 ] Y3 
15 ]Y4 
14 ] Y5 
13 ] Y6 
12 j Y7 
11 ]Y8 



The SN74AHCT540 octal buffer/driver is ideal for 
driving bus lines or buffer memory address 
registers. This device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all corresponding outputs are in the high-impedance state. The outputs provide inverted data when 
they are not in the high-impedance state. 

The SN74AHCT540 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 









INPUTS 


IUTPUT 








OET 




OE2 


A 


Y 










L 
L 
H 




L 
L 
X 


L 
H 
X 


H 
L 
Z 










X 




H 


X 


Z 




logic symbolt 






















1 




hi 


& 


EN 










19 




IN 










OE2 




























I 






A1 


2 








. v 


18 


















A2 


3 












A3 


4 










16 




A4 


5 




























14 




A5 


6 








N 




A6 


7 








S 


13 




A7 


8 








f- 


12 














11 




A8 


9 










s 

















Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Y8 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and I EC Publication 617-12. 



EPIC is a trademark of Texas Instruments Incori 
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OCTAL BUFFER/DRIVER 
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SCLS268^3ECEMBEFn99^^^^_ 



logic diagram (positive logic) 



OE1 
OE2 



i3D 



A1. 



18 



Y1 



To Seven Other Channels 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc ~ - 5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vo (see Note 1) -0.5 V to 7 V 

Input clamp current, l|« (V| < or V| > V cc ) -20 mA 

Output clamp current, Iok ( v O < or Vq > V C c) -20 mA 

Continuous output current, lo (Vo = to V C c) ±25 mA 

Continuous current through Vcc or GND ■ ■ - • — • ■ ±75 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package 1 .6 W 

N package 1.3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 1 50°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 


4.5 


5.5 


V 


V|H 


High-level input voltage 


2 


V 


V|L 




Low-level input voltage 


0.8 


v 


V| 


Input voltage 





vcc 


v 


v 


Output voltage 





vcc 


v 


lOH 


High-level output current 


-8 


mA 


lOL 


Low-level output current 


8 


mA 


At/Av 


Input transition rise or fall rate 


20 


ns/V 


TA 


Operating free-air temperature 




85 


°C 


NOTE 3: 


Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


Vcc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 




VOH 


l H ■ -50 nA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH = -8 mA 


2.5 


2.4 


vol 


l L = 50 nA 


4.5 V 


0.1 


0.1 


V. . 


lOL = 8 mA 


0.36 


0.44 


ioz 


v O - V CC or GND 


5.5 V 


±0.25 


±2.5 


MA 


i| 


V| = Vcc °< GND 


5.5 V 


±0.1 


±1 


HA 


'CC 


V| = Vcc or GN °. io - o 


5.5 V 


4 


40 


|iA 


AI C C t 


One input at 3.4 V, Other inputs at GND or Vcc 


5.5 V 


1.35 


1.5 


mA 


'off 


V = 5.5 V 


OV 


0.5 


5 


jiX 


C| 


V| = VccorGND 


5 V 


4 10 


10 


pF 


c 


v O - v cc or GND 


5 V 


9 







t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 



switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 
MIN TYP MAX 




MIN MAX 


UNIT 


'PLH 


A 


Y 


Cl = 15 pF 






ns 


*PHL 






tpZH 


OE 


Y 


C|_= 15 pF 







ns 


tPZL 






tPHZ 


OE 


Y 


C L = 15 pF 






ns 


tPLZ 






'PLH 




Y 


C|_ = 50 pF 







ns 


tPHL 






*PZH 


OE 


Y 


C|_ = 50 pF 







ns 


'PZL 






tPHZ 


OE 


Y 


C L = 50 pF 






ns 


'PLZ 








output-skew characteristics, C|_ = 50 pF (see I 


Jote 4) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


vcc 


T A = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


; 

»sk(o) 


A 


Y 


5 V ± 0.5 V 


1 


1 


ns 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, V C c = 5 V, C L = 50 pF, T A = 25°C (see Note 5) 



PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Quiet output, maximum dynamic Vol 


0.8 


V 


VOL(V) Quiet output, minimum dynamic Vql 


-0.8 


V 


v OH(V) Quiet output, minimum dynamic Voh 




V 


V IH(D) High-level dynamic input voltage 


2 


V 


V IL(D) Low-level dynamic input voltage 


0.8 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vqc = 5 V, T A = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


C pc | Power dissipation capacitance 


C|_ = 50pF,f= 1 MHz 




pF 



PARAMETER MEASUREMENT INFORMATION 

n V CC 



From Output 

Under Test 

(see Note A) 



Si "II*- 
1 kfl 

vw 



O Open 
QND 



LOAD CIRCUIT 




VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. C|_ includes probe and jig capacitance. 



TEST 



tPLH'tPHL 
tPLZ'tPZL 
tPHZ'»PZH 



S1 
Open 



VCC 
QND 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1atV GC 
(see Note C) 



Waveform 2 
S1 at GND 
(see Note C) 




VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo - 50 Q, t r - 3 ns, tf - 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 



SN74AHCT541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS269B - DECEMBER 1 995 - REVISED JANUARY 1996 



Inputs Are TTL-Voltage Compatible 
EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 



description 



0E1[ 1 
A1[ 2 
A2[ 3 
A3[ 4 
A4[ 5 
A5[ 6 
A6[ 7 
A7[ 8 
A8[ 9 
GND [ 10 



T7 



20 ] VCC 
19 ] OE2 
18]Y1 
17 ]Y2 
] Y3 
] Y4 
]Y5 
] Y6 
]Y7 
] Y8 



The SN74AHCT541 octal buffer/driver is ideal for 
driving bus lines or buffer memory address 
registers. This device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all corresponding outputs are in the high-impedance state. The outputs provide noninverted data 
when they are not in the high-impedance state. 

The SN74AHCT541 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 



logic symbolt 



INPUTS 


OUTPUT 


OET 


0E2 


A 


Y 


L 


L 


L 


L 


L 


L 


H 


H 


H 


X 


X 


Z 


X 


H 


X 


Z 



& 


EN 











A1 - 
A2 - 
A3 - 
A4 - 
A5 - 
A6 - 
A7 - 
A8 - 







t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 



18 



17 



16 



15 



14 



13 



12 



11 



Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Y8 
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SN74AHCT541 

OCTAL BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCLS269B - DECEMBER 1995 - REVISED JANUARY 1996 



logic diagram (positive logic) 



OE2 



A1 . 



-hf— — * 



To Seven Other Channels 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc -0.5 V to 7 V 

Input voltage range, V, (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1 ) -0.5 V to 7 V 

Input clamp current, l| K (V| < or V| > V cc ) -20 mA 

Output clamp current, Iqk ( v < or Vq > Vcc) -2u mA 

Continuous output current, Iq (Vo = to Vcc) ±25 mA 

Continuous current through Vcc or G ND • ■ ■ ■ — ±75 mA 

Maximum power dissipation at T A = 55°C (in still air)(see Note 2): DB package 0.6 W 

DW package 1.6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 1 50°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 



1 


MIN 


MAX 


UNIT 


vcc 


Supply voltage 






4.5 


5.5 


V 


VfH 


High-level input voltage 






2 


v 


V|L 


Low-level input voltage 







0.8 


v 


V| 


Input voltage 









vcc 


V 


vo 


Output voltage 









vcc 


V 


IQH 


High-level output current 






-8 


mA 


lOL 


Low-level output current 







8 


mA 


At/Av 


Input transition rise or fall rate 






20 


ns/V 


TA 


Operating free-air temperature 






-40 


85 


•C 


MOTE 3: 


Unused inputs must be held high or low t 


o prevent them from floa 


ting. 
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SN74AHCT541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS269B - DECEMBER 1 995 - REVISED JANUARY 1 996 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


V CC 


T A = 25°C 


MIN MAX 


UNIT 




MIN TYP MAX 






v OH 


IOH = -50fA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH = -8 rnA 




2.5 


2.4 




vol 


IOL = 50(iA 


4.5 V 


0.1 


0.1 


V 










IOL = 8mA 




0.36 


0.44 




ioz 


v O = V CC or GND 


5.5 V 


±0.25 


±2.5 


HA 


ii 


V| =V CC or GND 


5.5 V 


±0.1 


±1 


pA 


ice 


V|=V cc orGND, l - 


5.5 V 


4 


40 


HA 


AlCC 1 " 


One input at 3.4 V, Other inputs at GND or Vqc 


5.5 V 


1.35 


1.5 


mA 


loff 


V = 5.5 V 


OV 


0.5 


5 


HA 


C| 


V| = Vqc or GND 


5 V 


4 10 


10 


pF 


Co 


v O = V CC °' G ND 


5 V 


9 







t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vqc- 



switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


Ta = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


tPLH 


A 


Y 


C|_=15pF 







ns 


*PHL 






tpZH 


OE 


Y 


C|_=15pF 






ns 


tpZL 






tPHZ 


OE 


Y 


C L =15pF 






ns 


tPLZ 






tPLH 


A 


Y 


C|_ = 50 pF 






ns 


tPHL 






*PZH 


OE 


Y 


C|_ = 50 pF 






ns 


tpZL 






IPHZ 


OE 


Y 


Cl = 50 pF 






ns 


'PLZ 






output-skew characteristics, C[_ = 50 pF (see Note 4) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


v cc 


T A = 25°C 
MIN TYP MAX 


MIN MAX 


UNIT 


'sk(o) 


A 


Y 


5 V ± 0.5 V 


1 


1 


ns 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, V C c = 5 V, C L = 50 pF, T A = 25°C (see Note 5) 





PARAMETER 




MIN TYP MAX 


UNIT 


v OL(P) 


Quiet output, maximum dynamic Vol 




0.8 


V 


v OL(V) 


Quiet output, minimum dynamic Vol 




-0.8 


V 


v OH(V) 


Quiet output, minimum dynamic Voh 






V 


V IH(D) 


High-level dynamic input voltage 




2 


V 


V|L(D) 


Low-level dynamic Input voltage 




0.8 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


Cl = 50 pF, f = 1 MHz 




pF 



J3 
O 
D 
C 

q 

33 

m 



PARAMETER MEASUREMENT INFORMATION 

n v cc 



From Output 

Under Test 

(see Note A) 



1 kfi 



O Open 

i 

GND 



LOAD CIRCUIT 



Input 
(see Note B) 



1.5 V 



1.5 V 



3V 
0V 



Output 





M *[-tpHL 




VOLTAGE WAVEFORMS 
DELAY TIMES 



Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 
S1 at V C C 
(see Note C) 

Output 
Waveform 2 
S1 at GND 



TEST 


S1 


tPLH'tPHL 


Open 


•PLZ'tpZL 


V CC 


tPHZ'tpZH 


GND 




^1.5 V 


/.5V 



tpZL 



] tpL2-f>l ft- 



«PZH-»1, 



I I tpHZ-»l 



3V 
0V 

- v cc 
vol 



c> 



V O H-0.3V VOH 
— ~ 0V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq = 50 Q, t r = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT573 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCLS243B - OCTOBER 1995 - REVISED JANUARY 1996 



• Inputs Are TTL-Voltage Compatible 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT573 is an octal-transparent 
D-type latch. When the latch-enable (LE) input is 
high, the Q outputs follow the data (D) inputs. 
When LE is low, the Q outputs are latched at the 
logic levels of the D inputs. 



DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 



T7 



OE[ 1 
1D[ 2 
2D[ 3 
3D[ 4 
4D[ 5 
5D[ 6 
6D[ 7 
7D[ 8 
8D [ 9 
GND [ 10 11 ] 



20 ] V C C 
19 ]1Q 
18 ]2Q 
17 ]3Q 
16 ]4Q 
15 ]5Q 
14 ]6Q 
13 ]7Q 
12 ] 8Q 



1 ] LE 

( 



A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 



interface or pullup components. 



OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74AHCT573 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each latch) 



INPUTS 


OUTPUT 
Q 


OE LE D 


L H H 

L H L 
L L X 

— - - I 


H 
L 

Qo 
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OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCLS243B - OCTOBER 1995- REVISED JANUARY 1 996 



logic symbolt 



logic diagram (positive logic) 



OE 
Us 

1D 
2D 
3D 
4D 
5D 
6D 
7D 
8D 



1 


EN 


19 


11 


2 


C1 

V* 1 

■ i 


1D V 


3 


18 




4 




17 




5 




16 




6 




15 




7 




14 




8 




13 




9 




12 











OE 



1Q 
2Q 
30. 
4Q 
5Q 
6Q 
7Q 
8Q 



1D 



C1 
1D 




19 



10 



To Seven Other Channels 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, V cc -0.5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, Vq (see Note 1) -0.5 V to 7 V 

Input clamp current, l|« (V| < or V| > Vcc) - 20 mA 

Output clamp current, Iok ( v O < or Vq > Vcc) - 20 mA 

Continuous output current, lo (Vo = to Vcc) ± 25 mA 

Continuous current through Vcc or GND + 75 mA 

Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation ol the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 





MIN 


MAX 


UNIT 


vcc 


Supply voltage 


4.5 


5.5 


V 


V|H 


High-level input voltage 


2 


V 


VlL 


Low-level input voltage 


0.8 


V 


V| 


Input voltage 





vcc 


V 


vo 


Output voltage 





vcc 


V 


'OH 


High-level output current 


-8 


mA 


"OL 


Low-level output current 


8 


mA 


At/Av 


Input transition rise or fall rate 


20 


ns/V 


TA 


Operating free-air temperature 


-40 


85 


°C 



NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN74AHCT573 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCLS243B - OCTOBER 1 995 - REVISED JANUARY 1 996 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PAR AMPTPR 


TEST CONDITIONS 


v cc 


Ta = 25°C 
'A 


MIN MAX 


UNIT 


rnnHmc i en 




MIN TYP MAX 






Voh 


lOH = - 50 [iA 


4.5 V 


3.15 3.65 


QIC 


V 


l H = -8mA 


2.5 


2.4 


VOL 


lOL = 50 nA 


4.5 V 


0.1 


0.1 


V 


lOL = 8 mA 




0.36 


0.44 


ioz 


Vo - V CC °f GND 


5.5 V 


±0.25 


±2.5 


HA 


l| 


V| = Vcc or GND 


5.5 V 


±0.1 


±1 


nA 


ice 


V| - Vcc °' GND - 'O = 


5.5 V 


4 


40 


MA 




One input at 3.4 V, Other inputs at Vcc or GND 


5.5 V 






mA 


AI C C T 


1.35 


1.5 


'off 


Vo = 5.5 V 


0V 


0.5 


5 


V* 


Ci 


V| = Vcc or GND 


5V 


4 10 


10 


PF 


Co 


Vo ■ Vcc °r GND 


5V 


6 




PF 



t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 





T A = 25"C 


MIN MAX 


UNIT 


MIN MAX 


t w Pulse duration, LE high 


5 


5 


ns 


t su Setup time, data before LEl 


3.5 


3.5 


ns 


th Hold time, data after LEi 


1.5 


1.5 


ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LOAD 
CAPACITANCE 


T A = 25°C 


MIN MAX 


UNIT 


MIN MAX 


tPLH 


D 


Q 


C|_= 15 pF 


6.8 


'1 8 


ns 


tPHL 


6.8 


1 8 


'PLH 


LE 


Q 


7.7 


1 9 


ns 


»PHL 


7.7 


1 9 


IPZH 


OE 


Q 


7.7 


1 9 


ns 


t-PZL 


7.7 


1 9 


<PHZ 


OE 


Q 






ns 


tPLZ 






tPLH 


D 


Q 


C L = 50 pF 


8.8 


1 10 


ns 


'PHL 


8.8 


1 10 


'PLH 


LE 


Q 


9.7 




ns 


'PHL 


9.7 




IPZH 


OE 


Q 


9.7 




ns 


'PZL 


9.7 




tPHZ 


OE 


Q 


9.7 




ns 


tPLZ 


9.7 





Texas 
Instruments 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75266 



3-95 



SN74AHCT573 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCLS243B- OCTOBER 1996- REVISED JANUARY 1 996 



output-skew characteristics, C L = 50 pF (see Note 4) 







T A = 25°C 


MIN MAX 


UNIT 


PARAMETER 


v cc 


MIN MAX 


'sk(o) Output skew 


5V±0.5V 


1 


1 


ns 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vcc = 5 V, C|_ = 50 pF, Ta = 25°C (see Note 5) 


PARAMETER 


MIN TYP MAX 


UNIT 


v OL(P) Q uiet output, maximum dynamic Vol 


0.8 


V 


VOL(V) Quiet output, minimum dynamic Vol 


-0.8 


V 


v OH(V) Q uie t output, minimum dynamic Voh 




V 


V IH(D) High-level dynamic input voltage 


2 


V 


V|L(D) Low-level dynamic input voltage 


0.8 


v 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 



operating characteristics, Vcc = 5 v > "*A = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd 


Power dissipation capacitance 






Cl = 50 pF, f = 1 MHz 


25 

I 1 


PF 
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SN74AHCT573 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCLS243B - OCTOBER 1995 - REVISED JANUARY 1 996 



PARAMETER MEASUREMENT INFORMATION 

.Open 



1kfl S1 / O v C c 

AAA, ' - 



rom uuipui < 

Under Test 




va ' 


c L - 






(see Note A) 













GND 



TEST 


S1 


tpLH'tPHL 
tPLZ'tpZL 
•PHZ'tpZH 


Open 

V CC 
GND 



Timing Input 



LOAD CIRCUIT 



1.5 V 



t S u 



3V 

OV 



Data Input 



Input 




1.5 V 



VOLTAGE WAVEFORMS 
PULSE DURATION 



XE 



3V 



V 



1.5 V 



3V 
OV 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 
Control 
(low-level 
enabling) 



1.5 V 



1.5 V 



»PZL- 



Input 



Output 




tPLH 



Output 
Waveform 1 
S1 to Vcc 
(see Note B) 

Output 
Waveform 2 
S1 to GND 
(see Note B) 



| tp LZ -»J r*- 



3V 
OV 

- Vcc 



vql + o-3 v 



tpZH ~*\ |«- 



I tpHZ-H j«- 



VQH-0.3V 



vol 
Voh 

m OV 



VOLTAGE WAVEFORMS 
DELAY TIMES 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C|_ includes probe and Jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq - 50 ft t r = 3 ns, tf = 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS245 - OCTOBER 1 995 



Inputs Are TTL-Voltage Compatible 
EPIC* (Enhanced-Performance Implanted 
CMOS) Process 

Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 



DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 



description 




]CLK 



The SN74AHCT574 is an octal edge-triggered 
D-type flip-flop that features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect internal operations of the flip-flop, 
the outputs are in the high-impedance state. 

The SN74AHCT574 is characterized for operation from -40°C to 85°C. 



can be retained or new data can be entered while 



FUNCTION TABLE 
(each flip-flop) 







INPUTS 


OUTPUT 






OE 


CLK 


D 


Q 






L 


T 


H 


H 






L 


t 


L 


L 






L 


L or H 


X 


Qo 






H 


X 


X 


z 



■ 
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SN74AHCT574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 



SCLS245 - OCTOBER 1 995 



logic symbolt 



OE 
CLK 



1D 
2D 
3D 
4D 
SD 
6D 



11 



EN 

> C1 

n 



7D — 



8D 



1D 



19 



18 



17 



16 



15 



14 



13 



12 



10. 
2Q 
3Q 
4Q 
5Q 
6Q 
7Q 
8Q 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 



logic diagram (positive logic) 



51 

CLK 
1D 



Ji T>l 



4> 



C1 
1D 



1Q 



To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vcc ~°-5 V to 7 V 

Input voltage range, V| (see Note 1) -0.5 V to 7 V 

Output voltage range, V (see Note 1) -0.5 V to 7 V 

Input clamp current, l|« (V| < or V| > Vcc) -2 ° mA 

Output clamp current, Iok ( v O < or Vq > Vcc) -2° mA 

Continuous output current, Iq (Vo = to Vcc) i 25 mA 

Continuous current through Vcc or GND ±75 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package 0.6 W 

DW package 1 .6 W 

N package 1 .3 W 

PW package 0.7 W 

Storage temperature range, T stg -65°C to 150°C 

^Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 50°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 



3-100 
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SN74AHCT574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS245 - OCTOBER 1 995 



recommended operating conditions (see Note 3) 



_ 


MIN 


MAX 


UNIT 


vcc 


Supply voltage 




4.5 


5.5 


V 


V|H 


High-level input voltage 




2 


V 


V| L 


Low-level input voltage 






0.8 


V 


V| 


Input voltage 









vcc 


V 


vo 


Output voltage 







vcc 


V 


lOH 


High-level output current 






-8 


mA 


lOL 


Low-level output current 






8 


mA 


At/Av 


Input transition rise or (all rate 






20 


ns/V 


TA 


Operating free-air temperature 




^10 


85 


°C 


NOTE 3: 


Unused inputs must be held high or low to prevent them from floating. 











electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



PARAMETER 


TEST CONDITIONS 


v cc 


T A = 25°C 


MIN MAX 


UNIT 


MIN TYP MAX 


VOH 


lOH = -50 nA 


4.5 V 


3.15 3.65 


3.15 


V 


lOH - -8 mA 


2.5 


2.4 


vol 


lOL = 50 (iA 


4.5 V 


0.1 


0.1 


V 


lOL - 8 mA 


0.36 


0.44 


jo? 


Vo = Vcc or GND 


5.5 V 


±0.25 


±2.5 


tiA 


h 


V| = Vcc °r GND 


5.5 V 


±0.1 


±1 


,iA 


ice 


V| = V C C °r GND, l = 


5.5 V 


4 


40 


HA 


AI C C T 


One input at 3.4 V, Other inputs at Vcc or GND 


5.5 V 


1.35 


1.5 


mA 


'off 


V = 5.5 V 


V 


0.5 


5 


|iA 


Ci 


V| = V C c or GND 


5V 


4.5 




PF 






5V 








Co 


Vq = Vcc or GND 


15 







t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than V or Vcc- 



timing requirements over recommended operating free-air temperature range, Vcc = 5 V + 0.5 V 
(unless otherwise noted) (see Figure 1) 





T A = 25°C 








MIN MAX 


UNIT 


MIN MAX 








t w Pulse duration, CLK high or low 


5 


5.5 


ns 


t su Setup time, data before CLKT 


3.5 


3.5 


ns 


t n Hold time, data after CLKT 








1.5 


1.5 


ns 
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SN74AHCT574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS245 - OCTOBER 1995 . 



switching characteristics over recommended operating free-air temperature range, 
V C c = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



PARAMETER 


FROM 


TO 


LOAD 


Ta = 25°C 


MIN MAX 


UNIT 


(INPUT) 


(OUTPUT) 


CAPACITANCE 


MIN TYP MAX 








C|_=15pF 


130 180 


110 


MHz 


'max 






C L = 50 pF 


85 115 


75 


tpLH 


CLK 


Q 


C[_= 15 pF 


8.6 


1 10 


ns 


tpHL 




8.6 


1 10 




tPZH 


OE 


Q 


C|_= 15 pF 


9 


1 10.5 


ns 


<PZL 


9 


1 10.5 


tPHZ 


OE 


Q 


C L = 15pF 






ns 


tPLZ 






tPLH 


CLK 


Q 


C L = 50 pF 


10.6 


1 12 


ns 


*PHL 


10.6 


1 12 


*PZH 




Q 


Cl - 50 pF 


11 


1 12.5 


ns 


'PZL 


OE 


11 


1 12.5 


'PHZ 




Q 


C|_ = 50 pF 


10.1 


1 11.5 


ns 


tPLZ 


OE 


10.1 


1 11.5 



output-skew characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(see Note 4) 







T A = 25°C 




UNIT 


PARAMETER 


vcc 


MIN TYP MAX 


MIN MAX 


t S k(o) Output skew 


5 V±0.5 V 


1 


1 


ns 



NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vcc = 5 v » C L = 50 P F > T A = 25 ° c ( see Note 5 ) 



PARAMETER 


MIN TYP MAX 


UNIT 


VOL(P) 


Quiet output, maximum dynamic Vol 




0.8 


V 


VOL(V) 


Quiet output, minimum dynamic Vol 





-0.8 




V 


v OH(V) 


Quiet output, minimum dynamic Voh 






V 


V|H(D) 


High-level dynamic input voltage 





2 


V 


V|L(D) 


Low-level dynamic input voltage 




0.8 


V 



NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V C c = 5 V, T A = 25°C 



PARAMETER 


TEST CONDITIONS 


TYP 


UNIT 


Cpd Power dissipation capacitance 


C L = 50pF,f = 1 MHz 


40 
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SN74AHCT574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS245 - OCTOBER 1 995 



PARAMETER MEASUREMENT INFORMATION 

vcc 



1000Q 



S1 



am uuipui m 

Under Test 


i 


Vv\ ' 








(see Note A) 













p 

O Open 
O GND 



TEST 


81 


'plh"phl 

tpLZ/tpZL 
*PHZ'tPZH 


Open 

v C c 

GND 



LOAD CIRCUIT 



Input 




1.5 V 



IE 



■3V 
-0V 



VOLTAGE WAVEFORMS 
PULSE DURATION 



Timing Input 



Data Input 



Output 
Control 
(low-level 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



1.5 V 



tPZL 



Input 



Output 




Output 
Waveform 1 
S1 to V C C 
IB) 



H " — I l 
I «PLZ-+| j«- 

t™v! . .. I 



I I tpHZ-H 



Output 
Waveform 2 
S1 to OPEN 
(see Note B) 



IPZH -*| r*- 

I 



5V | J^ Vql*0-3V 
»HZ-»I 



3V 
OV 

-VCC 



/l.5V \J 



VQH-0.3V 



vol 

VOH 
-OV 



VOLTAGE WAVEFORMS 
DELAY TIMES 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 £2, t r - 3 ns, tf - 3 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 



Figure 1. Load Circuit and Voltage Waveforms 
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General Information 




Artv uaia oneeis 


2 




3 


Mechanical Data 


D 


fi a 


A 


| A, ta 


B 




alification Data 
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Contents 

Page 

Ordering Instructions 4-3 

Mechanical Data 4-5 

D(R-PDSO-G") 4-6 

DB (R-PDSO-G**) 4-6 

DW (R-PDSO-G**) 4-7 

N (R-PDIP-T**) 4—8 

PW (R-PDSO-G**) 4-9 



ORDERING INSTRUCTIONS 



Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical 
outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 

EXAMPLE: SN 74AHC244 OB LE 

Prefix / / / / 

SN = Standard prefix / / / 

SNJ = MIL-STD-883 processed and screened per JEDEC Standard 101 / / / 



Unique Circuit Description 

MUST CONTAIN SEVEN TO ELEVEN CHARACTERS 
Examples: 74AHC00 

74AHCT245 



Package ' / 

MUST CONTAIN ONE TO THREE LETTERS / 
D, DW = plastic small-outline package / 
DB = plastic shrink small-outline package / 
N = plastic dual-in-line package / 
PW = plastic thin shrink small-outline package / 
(from pin-connection diagram on individual data sheet) / 

Tape and Reel Packaging ' 

Valid for surface-mount packages only. All orders for tape and reel must be for whole reels. 

MUST CONTAIN ONE OR TWO LETTERS 

LE = Left embossed tape and reel (required for DB and PW packages) 
R = Standard tape and reel (optional for D and DW packages) 
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MECHANICAL DATA 



D (R-PDSO-G**) 

14 PIN SHOWN 



PLASTIC SMALL-OUTLINE PACKAGE 



0.050 (1,27) 



14 

R H H 



_ 0.020(0,51) 
0.014 (0,35) 



0.010 (0,2"5T 



ti H d ti ti ti B 

1 7 



0.157 



T 



~\^PINS** 


8 


14 


16 


A MAX 


0.197 
(5,00) 


0.344 
(8,75) 


0.394 
(10,00) 


A MIN 


0.189 
(4,80) 


0.337 
(8,55) 


0.386 
(9,80) 



0.244 (6,20) 
0.228 (5,80) 

(4,00) 



0.150(3,81) 



1 



« 



A - 







0.008 (0,20) NOM 




0°-8° 



0.044(1,12) 



0.069 (1,75) MAX 



0.010 (0,25) T 
0.004 (0,10) 



Seating 



0.004 



ig Plane ^ 
(0,10) H 




0.016 (0,40) 



fx 



4040047/ B 10/94 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15). 

D. Four center pins are connected to die mount pad. 

E. Falls within JEDECMS-012 
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MECHANICAL DATA 



l)B (R-PDSO-G") 

28 PIN SHOWN 



PLASTIC SMALL-OUTLINE PACKAGE 



HHHHHRHHHHHHH 



15 



o 



14 



4 



0,15 NOM 



5,60 8,20 
5,00 7,40 



EE 



WWUWWUW 



L- 2,00 MAX 




,5M, 



IN 



Seating Plane 

7^T°?io~1 — ^ 






















"^-^PINS ** 
DIM ^^^^ 


8 


14 


16 


20 


24 


28 


30 


38 


A MAX 


3,30 


6,50 


6,50 


7,50 


8,50 


10,50 


10,50 


12,90 


A MIN 


2,70 


5,90 


5,90 


6,90 


7,90 


9,90 


9,90 


12,30 



4040065 IC 10/95 



NOTES: A. All linear dimensions are in millimeters. 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion not to exceed 0,1 5. 

D. Falls within JEDEC MO-1 50 
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MECHANICAL DATA 



DW (R-PDSO-G**) 

16 PIN SHOWN 



PLASTIC SMALL-OUTLINE PACKAGE 



16 



>f— { 0.050(1,27) 



H H H H ' 



id h y y y h y 



"~"\PINS " 


16 


20 


24 


28 


A MAX 


0.410 
(10,41) 


0.510 
(12,95) 


0.610 
(15,49) 


0.710 
(18,03) 


A MIN 


0.400 
(10,16) 


0.500 
(12,70) 


0.600 
(15,24) 


0.700 
(17,78) 



0.419(10,65) 
0.400 (10,15) 



0.299 (7,59) 
0.293 (7,45) 



A - 



0.010(0,25) NOM 




0°-.8'> 



_0.010 (0,25) 
0.050(1,27) 



L- 0.104 (2,65) MAX 



j Saatlng Plane 1 1 
(°JoTT |^| 0.004 (0,1 0)~H 



0.004(0,10) 



0.016(0,40) 



f 


n 






Seating Plane 1 \ ^ 






i 


K 



4040000/ B 10/94 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,1 5). 

D. Falls within JEDECMS-013 
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MECHANICAL DATA 



N (R-PDIP-T**) 

16 PIN SHOWN 



PLASTIC DUAL-IN-LINE PACKAGE 



16 9 



1\ \* 0.070 (1,78) MAX 



0.260 (6,60) 
0.240 (6,10) 



^\PINS ** 
DIM 


14 


16 


18 


20 


A MAX 


0.775 
(19,69) 


0.775 
(19,69) 


0.920 
(23.37) 


0.975 
(24,77) 


A MIN 


0.745 
(18,92) 


0.745 
(18,92) 


0.850 
(21.59) 


0.940 
(23,88) 



6 



0.035 (0,89) MAX 



1) MIN — i 



T 

0.200 (5,08) MAX 
^ Seating Plane 




| +| 0.010,0,25, ^ 



0.010 (0,25) NOM 



14/18 PIN ONLY 




0.310(7,87) 
0.290 (7,37) 



— » ^ 0°-15" 



4040049/C 08/95 




NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Falls within JEDEC MS-001 (20 pin package is shorter then MS-001 .) 
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MECHANICAL DATA 



PW (R-PDSO-G") 

14 PIN SHOWN 



PLASTIC SMALL-OUTLINE PACKAGE 



^]-*| °- 13 ® l 

i4 R R R R H H R ° 



o 



1 7 



T 



4,50 6,70 
4,30 6,10 



1 





Seating Plane 



L 1,20 MAX 



0,10 MIN 



>|0.10 



^-^PINS ** 
DIM^^-^^ 


8 


14 


16 


20 


24 


28 


A MAX 


3,10 


5,10 


5,10 


6,60 


7,90 


9,80 


A MIN 


2,90 


4,90 


4,90 


6,40 


7,70 


9,60 



4040064/ D 10/95 



NOTES: A. All linear dimensions are in millimeters. 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion not to exceed 0,15. 

D. Falls within JEDEC MO-1 53 
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General lnfo> i 


1 




2 


AHCT Data Sheets 







D 
D 


AHC04 Qualification Data 


AHCT04 Qualifi 


B 


AHC245 Qualification Data 


C 


AHCT245 Qualification Data 


D 



A-1 




> 

X 

o 

o 
■f* 

O 
c 

&) 



o 
&> 

o 

3 

D 

Q) 

sr 



A-2 



40 
35 - 
30 

< 25 - 

E 

1 20 

- 15 • 

10 

5 : 


ICC vs VIN (0V to 5V) 
AHC04, Pin 14, Lot#1 

Vcc = 5.5V 




40 i 


ICC vs VIN (0V to 5V) 
AHC04, Pin 14, Lot #2 
Vcc = 5.5V 






































35 • 
30 






















< 25 

E 

I 201 

— 15 ; 

10 
5 


( 


















































25 . c 

) 
















; 25°C | 
















































-4 






































• 
( 


) 1 ; 


! : 
VIN 


1 ' 
(V) 


I I 




: 


• : 
VIN 


(V) 


I ! 


40 

35 - 
30 - 

I ^ 

o 20 

Si 15- 
10 


ICC vs VIN (0V to 5V) 

AHC04, Pin 14, Lot #3 
Vcc = 5.5V 




40 
35 - 
30 i 
5" 25 - 

E 

1 20 

- 15 • 

10 
5 - 



ICC vs VIN (0V to 5V) 

AHC04, Pin 14, Competitor 
Vcc = 5.5V 












































































































25-C 
















;— — 25°C' 


























































5 

- 
( 




























) 


: 


> 

VIN 


i - 
[V) 


\ 5 


) 


; 


» 

VIN 


3 4 
(V) 



ICC vs VIN (5V to OV) 
AHC04, Pin 14, Lot#1 
Vcc = 5.5V 




ICC vs VIN (5V to OV) 
AHC04, Pin 14, Lot #2 
Vcc = 5.5V 

40 t 1 1 1 

35 : j 

30 : | 

25 : : 




1 2 3 4 5 



VIN (V) 



ICC vs VIN (5V to OV) 
AHC04, Pin 14, Competitor 
Vcc = 5.5V 








































































































1 2 3 4 5 



VIN (V) 



6.00E-05 
5.00E-05 
4.00E-05 
3.00E-05 
2.00E-05 - - 
1.00E-05 
O.OOE+00 



ICCL vs VCC 
AHC04, Pin 14, Lot #1 
Vcc = Variable 



4 6 

VCC (V) 



10 



6.00E-05 
5.00E-05 
4.00E-05 
3.00E-05 
2.00E-05 
1.( 



ICCL vs VCC 

AHC04, Pin 14, Lot #3 
Vcc = Variable 



2 4 



6 

VCC (V) 



10 



ICCL vs VCC 

AHC04, Pin 14, Lot #2 
Vcc = Variable 



2 4 



6 



VCC (V) 



8 



11 



6.00E-05 
5.00E-05 
4.00E-05 
3.00E-05 
2.00E-05 
1.00E-05 



ICCL vs VCC 
AHC04, Pin 14, Competitor 
Vcc = Variable 



























































Jl 





VCC(V) 



1 



ICCH vs VCC 
AHC04, Pin 14, Lot #1 
Vcc = Variable 




2 4 6 8 10 



VCC (V) 



ICCH vs VCC 

AHC04, Pin 14, Lot #3 
Vcc = Variable 




ICCH vs VCC 
AHC04, Pin 14, Lot #2 
Vcc = Variable 



6.00E-05 
5.00E-05 ; 
4.00E-05 ■ 
3.00E-05 ■ 
2.00E-05 
1.00E-05 ■ 
0.00E+00 



| 25'C 



2 4 



VCC(V) 



8 10 



ICCH vs VCC 
AHC04, Pin 14, Competitor 
Vcc = Variable 




; 25=CI 



20 

-20 

% -40 
i 

-60 
-80 
-100 


UN vs VIN 
AHC04, Pin 1 , Lot #1 
Vcc = 5.5V 




20 

-20 

< 

^ -40 
Z 

-60 

-80 
-100 


UN vs VIN 

AHC04, Pin 1, Lot #2 
Vcc = 5.5V 
























































































25°C 














25°C| 

1 



















































2 ( 


) : 


! 4 ( 

VIN (V) 


> 8 


2 ( 


) : 


! ' 
VIN ( 


V) 


i ( 


20 

-20 

< 

1 .40 
i 

-60 
-80 
-100 


UN vs VIN 

AHC04, Pin 1, Lot #3 
Vcc = 5.5V 






UN vs VIN 

AHC04, Pin 1, Competitor 
Vcc = 5.5V 
















20 

-20 

< 

£ -40 
Z 

-60 
-80 
-100 










































































— 25°C 














[, 25 . c | 


















































2 ( 


) ; 


> < 
VIN( 


V) 


i 8 


2 ( 


> : 


VIN( 


t 

V) 


} 8 



VOL vs IOL 

AHC04, Pin 2, Lot #1 
Vcc = 4.5V 

3.00 , , , , r 



2.50 - 




IOL (mA) 



VOL vs IOL 

AHC04, Pin 2, Lot #3 
Vcc = 4.5V 

3.00 i 1 1 [ r 



2.50 




IOL (mA) 



VOL vs IOL 

AHC04, Pin 2, Lot #2 
Vcc = 4.5V 

3.oo 1 1 1 1 r 



2.50 




10 20 30 40 50 

IOL (mA) 



VOL vs IOL 

AHC04, Pin 2, Competitor 
Vcc = 4.5V 

3.00 t 1 1 , , 



2.50 




10 20 30 40 50 



IOL (mA) 



VOL vs IOL 

AHC04, Pin 2, Lot #1 
Vcc = 5.5V 




VOL vs IOL 

AHC04, Pin 2, Lot #2 
Vcc = 5.5V 




VOH vs IOH 

AHC04, Pin 2, Lot #1 
Vcc = 3.3V 




0.00 T i i i ' I i i i ' I i A i i I i i i i I 
-10 -20 -30 -40 



IOH (mA) 



VOH vs IOH 

AHC04, Pin 2, Lot #3 
Vcc = 3.3V 

4.00 j j i j 

3.50 : : 




IOH (mA) 



VOH vs IOH 

AHC04, Pin 2, Lot #2 
Vcc = 3.3V 



3.50 




-10 -20 -30 -40 

IOH(mA) 



VOH vs IOH 

AHC04, Pin 2, Competitor 
Vcc = 3.3V 

4.00 t 1 1 



3.50 




IOH (mA) 



VOH vs IOH 

AHC04, Pin 2, Lot #1 
Vcc = 5.5V 




VOH vs IOH 

AHC04, Pin 2, Lot #2 
Vcc = 5.5V 




o ; 
5 

4 : 


















D ■ 

5 : 
































4 : 

> 

X 3 I 
O 

> 

2 

1 ; 

] 
< 
















> 

X 3 

2 

1 : 

3 
( 









































I 




|— — -25°C 
















— 25°C| 






























. . . 




























) -10 -2 


■0 < 


IOH 


iO -£ 

(mA) 


o -e 


-70 


) -10 -2 


o 


j4 

IOH 


-50 -60 -70 

(mA) 


6 - 


VOH vs IOH 
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